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HEAD INJURIES liijttins d tii< li< ul 
o\\( thni (huf mu to tin dluiswhuli 

iiu\ Ih U]k>?i tlu 1)1 nil ntliu 

oi MtonliuU from dmu^ji to tlu 
intiuiamil blood vcsscN VV lu ii i wound 
t\lst^ or w lull ifiutun i \t» iid^ into tlu tiont 
OI ( n so IS to jirodiu « i ( oniniuni< ation Im 
t\N( u tlu (\t(iioi and tlu intnioi of tlu 
(iinium, tlu ulditional fntor of | ossibb 
niuiobu invasion of tlu brnn md numbiuius 
IS int I odui ( d 1 bus nu nin^o i lu 1 1 halit is ab 
suss ind stptio thrombosis of smusis nuv 
Hsult from an) (0114 ound fiutiiK of the 
skull 

llii (ffuts of (I mill injuins ujon tlu 
bi nn an jiioujul b\ turn honouiul <us 
tom und( r tlu luadin^s of uuuussion (on 
tiision md (ompitssuin llusc states lutui 
allv tind to nui^i into oiu mother Initial 
svmjitoms of (omiission mav [ass oil arul 
bt suuudtd bv those of lontusion and lom 
pii s-^ion 

Concussion is a difiniti and ( isdv luo^ni/ul 
(ondition Its j)atholo^> lus bun miuh d( 
luted and the sjiuptoiius have been vaiiously 
asdibed to moluular disturbaiiu iiiultijdc 
jiuiutifoim htLinonhagts, sudden alteiation in 
1 1 n bio hpinal fluid jjrtssure and t e re bral 
anamia it is now ^enciall) u(ui)tul that 
the svmptoms result fiom auaiiua of tlu biaiu 
feuddenl) pioduced b) moimntar) defoniu 
tion of tht hkull In the slij,diter easels only 
the highest fuiKtum consciousness, ma) be 
affected, in more severe cases luotiou and 
sensibility also suflfer , whilst in the most 
serious injuries the medullary centres are in 
volvexl, sometimes to such a degree that 
recovery does not take place 

Ihe elmieal symptoms range m seventy 

H—B 


fiom a momentaiv loss of c onse utusness to 
tliosi of ])io{o\nid dmt urbane of the cardiac 
md vasomotor meehanisms 

1 o s ot ( ons« lousiu ss IS the outstanding and 
iiivanabli svmptt>m of eoiuussion, it may 
last for a few su oiids only, or for many hours. 
In a east of moelerate siveiity the limbs are 
fliuul tlu skin pale and eold, the breathing 
shallow the pulse Hinall and slow and the 
) iipils dilated As rieovery takes place the 
svmptoiiLsof this initial stage aree suce ceded by 
eitiurs no less definite C emse inusness returns^ 
but iiumorv of tlu events immediately pre- 
e e ding 1 he m c ide nt m lost , muscular ]>ower M 
le gamed the skin flushes, the pulsce liecoraos 
full tlu ie spiral ion normal and the pupiUc on- 
tiuet vomiting e>ften cHcurs, and the patient 
(ornplams of headache 

If, 111 addition to the comussion, the brain 
has HU fie red oontuiion or laceration, or some 
V esse 1 important enough to give nse to senous 
bleeding has been torn, thin other symptoms 
make their ajijHaranee The effects of con- 
(ushiem may meigc into those of the more 
se nous injury uninte rruptedly, or there may be 
an mUrvciiing period between recovery from 
the concussion and the onset of further symp- 
toms Persistent headache, imtability, re- 
fusal of food, and sice plcssness are among the 
ge nc rul s) inptoms which indicate laceration of 
ihe brain In addition, there may be focal 
symjitonis pointing to the bruising or lacera- 
tion of some 8j>ccud area of the cortex , but as 
a rule the parts of the bram which suffer in 
this manner m the usual head injuries of ciTll 
life are the temporal and frontal poles, lesiona 
of which cause inconspicuous 
symjitoms 

The symptoms of cerebral compfliilim iin 


1 



HEAD INJURIES 


definite and often insistent. The brain is re- 
markably tolerant of compression so long as 
it is increased very slowly, but when the rise 
of pressure is brought about rapidly, as it 
is by a haBmorrhage, symptoms are quickly 
produced. These syinjttoms, again, arc both 
general and local. If the haematoma occurs in 
the most common situation — namely, in the 
anterior temjwro-jiarietal region — from lacera- 
tion of the middle meningeal vessels, a juo- 
ji^essive contralateral hemiplegia, at first with 
ripdity, develoj)s. At the same time con- 
sciousness is juogressively affected, the ])atient 
jjassing through the various jihases of htu])or 
from drowsiness to conijiletc coma. As th(‘ 
j)rcssure rises, too, the face becomes duskily 
flushed from venous stasis, while the same 
jihenomeua may be obsi*rved in the oj)tic 
discs, the veins becoming engorged and their 
edges blurred by osdenia. The medullary 
centres rcsjioud characteristically to the in- 
creasing intracranial juessurc. the pulse be- 
comes slowed ; the blood-jiressure rises in order 
to comjicnsatc for the increasing dilliculty in 
securing an adequate blood supply for the 
medulla ; the respiration is slow and deeji. 
Unless relief is afforded, this comiiensatory 
mechanism breaks down, the cuirdiac, vaso- 
motor; and respiratory centres, unable to 
obtain an adequate supply of blood, fail, 
and death ensues. This medullary failure is 
heralded by irregularity of cardiac rhythm and 
Cheyne-Stokes breathing. The ])Upils are un- 
equal during the advance of the intracranial 
pressure, owing to the fact that at first the 
pressure is unequal on the two sides of the 
falx cerebri. The final state of the pupils i.s 
one of wide dilatation and inactivity to light. 

Traumatic HiEMORRHAOE 
The oxtravasated blood may be extradural, in- 
tradural, or intracerebral. Extradural besinor- 
rhaca tends to be hmited, so as to form a more 
or less localized heematoma. Its commonest 
source is the middle meningeal artery, which 
may be torn at any point from its entrance 
into the skull onwards. When this vessel is 
ruptured near the foramen spinosum the re- 
sulting hiemorrhage is basal, and the dura is 
gradually stripped from the bone. As the 
bleeding progresses the baamatoma increases in 
an outward and then an upward direction, 
following the middle fossa, until it aiqiears 
beneath the squamous bone. Thus the tem- 
poral lobe is directly compressed. In other 
cases the artery is torn near its point of divi- 


sion ; then the hajinitoma will be found in 
the classical situation. 

In intradural hsemorrhage the blood spreads 
far and wide over the cerebral surface and 
mingles freely with the cercbro-spinal fluid. 
A lumbar jmneturo will give exit to blood- 
stained ccrebro-8])inal fluid, which may be so 
licavily charged as to resemble pure blood. 
Occasionally a subdural lisemorrhage becomes 
definitely localized. The heematoma so formed 
may manifest itself by very slowly progressive 
symj)tonw which may only be recognizable 
some weeks or even months after the original 
injury. Such lieeniatomata take the form of 
an extensive flattened cyst, the wall consisting 
of fibrin and the contents of brown fluid. In- 
creasing headache, lethargy, and ])apilla'dema 
aie associated with slow’ly j)rogressive symp- 
toms of cortical damage ; contralateral weak- 
ness, sensory loss of cortical type, and hemi- 
aiiojiia may all coexist. Such a case must be 
operated upon without delay. The skull and 
dura must be opened and the blood cyst 
removed. 

Intracerebral subcortical haemorrhage may 

result from a j)unctuicd wound when the 
instrument has missed meningeal and cortical 
vessels and chanced to wound a more deeply 
l)laced artery. Cases of this nature have been 
recorded after penetrating wounds made by 
sharp instruments. In cases of gunshot wound 
hwniorrhages of any considerable size are very 
rare. 

Intracerebral haunorrhage may occur at 
almost any time after an injury of the brain, 
jirobably in some instances as the result of the 
giving w'ay of a blood-vessel which has lost its 
suj)port through traumatic softening of the 
damaged brain, and in others from rupture of 
a small traumatic aneurysm. The symptoms 
closely resemble those of ordinary apoplexy of 
|iathological origin. 

Treatment. — A patient who is suffering 
from simple comussion in the early stage should 
be put to bed and kept warm. In slight cases 
no s^iecial treatment is necessary; in more 
severe cases stimulants may be indicated by 
a small, feeble, rapid pulse ; headache may call 
for phenacetin and caffeine; bromides should 
be given if there is any irritability ; aperients 
should be administered, and a light diet ordered. 
A period of complete rest, both physical and 
mental, should be insisted upon, and the length 
of this period must be determined by the 
severity of the case, together with the patient’s 
mentahty and activities. A business man with 
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resjKJiisihilitits rujuuts a longir [)eriod 
(»f Rst than an ui\skilkd lalK>iiiir 

Lver> cast of toiuussiou must bt lurtfulh 

for the uppearame of '^\m]»tom*t of 
rntnj)iei>'^ton. Most casts of aii) sotritv sh(»w 
soin< signs of iiunascd intracranial pitsMirt 
for a few dH\s, as htadadie ktharg), slow 
pnls« and tngorgt im nt of the retinal xtin*' 
Ih<s« sMiiptonis non bt nlH\«d b> liinibur 
]UTutUT« but usualK no sjmuiI trtatnunt is 
• ilhd foi lu n howtvtr sik h |ns',un 
sMiiptoins in st\tn jarsisttiit oi juogitsMM 
ind « spt( lalh if anv lu UKilojital signs pointing 
to inrn isjng hail di^'torbaiu < an eluittti 
n liof mll^t 1)( illonktl b\ optrition ilu 
sill (f tin oiKiiiiig in tlu skull must dt {m nd 
upon tin lot iliring signs 1 ut wlun lumt an 
pnsdit i np,ht sidtd subtf mpoi il dctonipns 
sum should bt t iriinl out 

iMlVt 11 HI s t)> nil hM I I 

1 Fissured fracture. Hu aboM uHiitioiutl 
]( Milts of a head injur) U|K>n tlu biain iua\ oi 
mi\ not bt u(onii)aiU(d b> fiat tun of tlu 
(Miiiil boius Jtissund frattuns, wlutlui tf 
tlu \ lult tir t»f tlu bist art in tluiustlvts 
uiiimpoit int 'Jhost of tht \auli t in usiuilU 
1 m d<fc(t(d by X 1 1 ) tMiumation an I at tin 
t Ills stag< by some swelling aiul tiiuhnuss 
ilon^ tlu lint of th( cratk When tht hssun 
iii\ol\tsth( h ISIS ( 1 mil so as to jMisM itrosstlu 
inttrioi fossa blttcluig lua) tike phut fnuu 
tlu nose oi into till jhai)n\ and < eit bro spinal 
lluid miv tstajK with the blood and continiu 
to flow long afttr tlu bit t ding has ecasid In 
I in Hist int t s a jmdon^td ct rebro bjnnal rhiiiui 
iliai n suits hiattun of tht orbital roof is 
t\id«nttdb) hamonhigt in the orbit anti sub 
tonjuiutival ccch)iiiosis VMun the tissun 
jiisscs through tin tiinjioril bones, blood and 
ten bro spinal fluid luiv tseajt fiom the tars , 
fi i< tuic into the jiohttrior fossa is iiidieuttd by 
subt utaneoua tcth\iaosis whuh appears ovti 
tlu mistoid jiroeesses a few da)s after the 
at < idt nt 

2 Depressed fracture. VVhea the skull is 
stnuk vu)hntl) b) a blunt iiistrument, or 
wluu the j»atitnt falls and strikes the htad 
nptm some sue h objttt as a stone a iotali/td 
eomimiiuttd fracture with depression of the 
fiugmeuts IS apt to bt pioduecd buth a 
fracture niav iiivohc ebiell) or even wholly 
tht inner table, so that a depression may 
exist without an\ visible oi |)al|>able dc 
formit) Lveu when the bone is exposed by 
turning down a dap of scalp there may be 


no irregularit> to be made out, though the 
site of the mjur> ma} perhaiis be ineuoated 
bv a bluish diseoloration 8uvli injunes are of 
iiii|M>rtun(c ill MOW of the probability that 
tht suhjaitnt corttx has been bruised and that 
sMiiptoms may siibsequontlv develop 
d Punctured traoture. Pomtod weapons that 
|Ntu trait the skull produce injuries which are 
all till more daiigtrous from the fact that they 
art S 4 ptu and that tiu\ fragmoiitsof bone may 
b( dtiMii into till brain sulwtanee Suth lit- 
juius rt HI mbit the t\jH of gunshot wound in 
whuh tht misHilt has jamtirated but has not 
Kiiuiiutd within tlu skull 
Treatment. Jhe hssurtd fratture whiih 
s I ( fti n a( ( om|>amt s 1 lu tin bral disturbances 
H suiting fiom a stitio htad injury renjuuvs 
n» sptcuil tiiatiiunt liOtalizod tommifiuied 
fiattuK with disphitt mt nt of frugmouts, how- 
tv I dtmandH active muisures When eoiii- 
{MHiiul the lutd for ojr ration is the more 
imj uativt m orth r that the dangtrs of mtra- 
t lumal mfidioti mav bo minimized This is 
{>artuularl) tiuo whtn thu dura mater has 
bun laurutul Simple depiosstd fractures, 
also m most, if not m all, eases call lor ouora- 
tivt treatimnt, in oiihr that rotovory of the 
tlimagtd brain bemath nuiv not bo retarded 
1\ tontinmd hxal pressurt lu any ease, 
whttlur Himplti or eomjKiund, the fracture, 
whuh IS ulwavs eomminutul should be freely 
i vjMHul b) It fleeting a laigt llaj) of stalp A 
tii |ihim holt should be made close to the tKlgo 
of the fiat lure, and the injured bone removed 
until the opt rutor is satishtd that no doproiMed 
fiagiiu nts nmaiii Hie replat omont of pieces 
of l)om IS of doubtful value , it should never 
lie dout in t ast s of eoiiqiound fracture. Bniali 
luee rations m the dura mater may bo closed by 
the i 2 )j)iieation of a tbin la>er of muscle or 
fascia Wht n a scalp wound exists it should be 
t omplett ly dost d by suture after excision of its 
edges ('>«? acALP Wounds, Tbkatiucnt or ) 

Injubies o¥ Cranial Neuyks 

In fractures of the base of the skull certam 
of the cranial lu rves arc liable to be mjured, 
either at their foramina of exit or at some 
othci iMirt of their course. These mjunes may 
take the form of contusion or laceration, and 
the results may be temporary or perm ane n t . 
Fortunately, recovery is the rule. The oliao* 
tory nerves arc apt to suffer when the izaotilfi 
involves the enbriform plate. 

Of the other nerves, the third, sixth, 
and eighth are those most cominoafy 
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In this (■oniH'xion it is iiiim’stiii" to noto 
that the jiituitary j^laiid may )>c damuf^cd in 
a fracture which traverses the sella turcica, 
and that glycosuria may result. 

Injuries of the Venui;s Sinuses 

The cavernous sinus may IxM ome tliromhosed 
as a result of injury, with conse(iuent ]>r»>]i1osis 
and oculo-motor ])alsy ; such ])roi)tosis must 
be distinguished from lliat dm* to orbital 
liffiinorrliage. As an occasional n'sult of co- 
incident injury to tlie cav(‘rnoiis sinus ajid the 
carotid art^jiy, an ar1erio-v(‘nous communica- 
tion bee,()inc,s esta]»lislied. '.I'liis aciident is 
evidenced ])y tin? ajijtearance of a “ jmlsating 
cxojditlmlmos.'’ 

The longitudinal sinus may be directly in- 
jured, esjjecially in gunslaH. w<nm<ls <»f the 
vertex of the skull, or the cjitcring cortical 
veins may lu* torn. Thes<‘ injuries give jIm* t(» 
a eharaeterist ic groij|) of syjiiptoms, of which 
the chief are : {a) »Sj»ast.ic weakness of the 

legs, and somet.iiiKns of tin* arms as well ; the 
sjiasticity of the legs is most jinninuncvd at the 
])eriphcra], and of the anus at the ]»roximal 
joints. (Ij) Sensory distui'])aiice of a eoilical 
tyj»e. These symj)toms tend to sjamtaiieous 
recovery, and the condition calls for no active 
treatment unless symptoms of increasing intra- 
cranial ])r(‘ssure itoiiil to the coexistence of a 
La*morrhago. 

SEQUEL.fli UF C’KANlU-C'EJtKimAJ. iN.U'niES 

1. PcTsisicnl headache is a common senuel of 
these injuries. In many cases it is tuie of a 
number of neurasthenic symjdoius ; in otliers 
it is an isolated symj)tom. The actual causa- 
tion is obscure, but the relief which may be 
afforded in a certain number of cases by a 
siiujJe decom])ressive ojjeratitui suggests tliat 
a ])ersistent increase of intracranial j)rcssure 
plays a j)art in its causation. Jdany ])ati(‘nts 
who suffer in this manner have hud no j)ro])er 
course of treatment after tJnur hijujy ; tlicy 
have been allowed to get about and follow 
some occupation too soon. 8ucJj ])atients arc 
greatly benefited by being kept at com]>letc 
rest in bod for some weeks, wliilst at the same 
time bromides are administered and the general 
bodily health is attended to. 

2. epilepsy . — A small proportion of the sub- 
jects of head injury develop fits, fcionie of 
these patients are undoubtedly prcdis])osed to 
epilepsy from hereditary taint. In many in- 
stances there exists a definite lesion of some 
kind, such as a depressed fracture, indriven 


]>onv s]»icules or a foreign body, adhesions re- 
sulting from septit- infection, or a blood cyst; 
liut it is <lear that -traumatic fits cannot 
be ascribed to such lesions alone, seeing that 
exactly similar conditions are found in a far 
larger number of patients who never develop 
ejalepsy. Further, in many cases of opilejisy 
wliii li are ascribed to traumatism no gross 
lesion can be found. 

The uetual causal connexion between in- 
jury and <*]»ile]>sy is not fully understood, but 
it is eertain that a gross traumatic lesion is 
often situati'd at the ])art of the brain from 
which the ills, when they arc of a Jacksonian 
character, originate. It might be ex])eeted, 
tluTcfore, that the nunoval of such a focus 
would be followed by cure, but unfortunately 
experienee does not bear out this expectation. 
()jn*ratioji almost always modifies the fits in 
j-haraeter and freipn'iiey, and for months and 
even years may bring about their conjpletji 
(•(issution. SoomT or later, however, relapse 
is almost sure to occur, more especially if the 
jaitient is allowed to resume an active life too 
soon after the operation. If a patient, after the 
removal of the su])posod e])ileptogcnous focus, 
is shielded from exertion, both ])hysical and 
mental, lives a very quiet open-air life, avoids 
alcohol and every kind of excess, and takes 
small doses of bromide regularly for a long 
jK'fiod, the result may be highly satisfactory, 
()j)erution alone cannot cure traumatic epilepsy, 
but it has a definite place in its treatment. 

3. Neurasthenia.- - A whole train of neuras- 
thenic symptoms may follow a cerebral injury, 
]»articularly in ])aticnts wlio have not received 
a sufficiently careful or prolonged course of 
treatment after the accident. 

4. Insanity . — Cerebral injury is rarely the 
cause of serious mcjital disorder, tliough minor, 
and often only temporary, 8ymj)tonis such 
as depression, irritability, and other tempera- 
mental changes are not infrequent after serious 
injuries of the frontal lobes. Except, how’ever, 
in the case of the grossest lesions, it is doubtful 
what role trauma, ajjart from hereditary taint, 
alcohol, and syphilis, plays in the causation 
of insanity. 

5. Encephalitis.— The implantation of mi- 
crobes in the track of a cerebral w ound may be 
followed by any degiee of encephalitis, from a 
diffuse, rapidly spreading septic softening, to a 
definitely eneapsuled abscess which may re- 
main latent for years. In the more acute cases 
softened brain is protruded through the wound 
in the form of a fungus cerebri, the cerebro- 

4 
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spinal fluid bocomps piinilrnt, and death occurs 
from cerebral rom]>n’ssion. In the less acute 
cases, when an openins; exists in tlie skull and 
dura matpr, a hernia cerebri forms, and |H'r- 
sists as long as the intracranial pressure re- 
mains above the normal. Thus a hernia cerebri 
is merely an index of iiuTeased intracranial 
f)ressure. and by its variations in size and ten- 
sion constitutes a guide as to whether the in- 
fection is spreading or suhsiding. The pro- 
trusion itself re(juires no treatment bevoml 
rigid cleanliness and protection ; the under- 
lying cause may require surgical intervention, 
such as drainage, or removal of foreign bodies. 
Lumbar puncture, or an operation of tlecom- 
])reHsion. may sometimes be employed advan- 
tageously for the relief of the intracranial 
pressure. The late sequelm <d gunshot woumL 
are in all essential ri'spects similar to those 
which result from injuries of oth«*r kinds, and 
require treatment on similar lines. 

Tkiicy Saugknt. 

HEAD-NODDINQ OF INFANTS (vcc 
SP.\.S.Mr.S ^’UTA.^^s). 

HEAD’S AREAS {.sre Nei’raujia). 

HEALTH RESORTS Csvr fhjMXTi: in 
Therapeutics ; Ilvim(»THEUAP\ ). 

HEARING (sec E.ar, Examination- < f). 

HEART, CONGENITAL DISEASE OF. 

Etiology.— errors are. of chief 
inqumtanee. Their occurrence is n<» more 
easily exi)lained in the heart than in other 
])arts of the body. There is no family 
tendency to cardiac, inalbjrmation, and tie* 
claims of the various i)arcntal factors wdiich 
have been suggested - alcoholism, tuberculosis, 
sypliilis, and other forms of ill-health are 
based on vory imjjerfect evidence. It is oft«*n 
associated with other defects, among wliich 
Mongolian idiocy is perhajts worthy of special 
mention. 

'I'hc im])ortance of intra-vtcrute eudocardilis 
has been over-einphasize.d, and ca.ses .so caii.sed 
form ))ut a small niinority. 

Pathology.- The cases in wdiicli endocar- 
ditis is supposed to liave been responsible are 
those in which the mother was attacked by 
acute rheumatism during jiregnancy. In a 
few of these the cardiac valves of the infant 
have displayed evidences of recent or active 
inflammation. 

Developmental errors may result from the 


interruption of the normal evolution of the 
heart in the ftdlowing ways : 

(rf) The septa whicii develop centri|>etallv 
frtun the walls of the primitive single ventricle 
and nuriide. cutting each of these cavities into 
two chambers, may be incomplete. In the 
ease of the interventricular septum the defect 
is most often situated immediately beneath the 
point of origin of the great veasels, at the sf>ot 
known as the ymrs membranacea septi, or the 
un«lef«‘nded space. Wlien the auricular sep- 
tum is defective the (commonest fault is a 
jmtency <»f tlie foramen ovale — a malfonna- 
ti«m so common that it scarcely counts os an 
abnormality. 

(h) Th(* cardiac valves may l>e absent or 
malforuuMl. By far tlm commonest example 
is jmimonary stenosis. The pulmonary semi- 
luimr valv«*s may bn fused, or, rather, iinper- 
fcitly separated, so as to form an obstructive 
collar; or there may be an actual narrowing, 
amounting in extreme instances to complete 
atresia, (d the arterial iuhe itself. Sometimes 
there is an incomplete division of the right 
ventricle into two (‘haml)ers by an abnormal 
con.'itriction sitnateil a little below the pul- 
monary orifice. The counterjiarts of these 
malformations are less often encountered on 
the left side of the heart in connexion with the 
origin of the aorta. T 1 h< error which lies at 
the root of all these malformations is, accord- 
ing to Keith’s vi<*w', a failure in the jirocess by 
which, early in the. development of the heart, 
the bulbils conlis (iutiTve.ning between the 
primitive ventricle and the tninciis arteriosus) 
i>ccomcs absorbed into the ventricles, and 
especially the right ventricle. It is not un- 
<-ommon to iind imperfection of the pulmonary 
artery ussociateMl with patency of tho inter- 
viotrieular siqHum at the pars membranacea. 
A.s a result of tliis combination of errors 
the dLprofKirtionately large aortic opening is 
placed just af)ove the (bdect in tho ventricular 
septum, 80 that the uort,a receives blood not 
only from tlie left but also from the light 
v<*ntri<le, the stream from tho latter flnding 
easier egress by this abnormal channel than 
thnmgh the narrow and inadequate pulmonary 
artery. More rarely tho great vessels are 
eom]»letely transposed, the left ventricle open- 
ing into the pulmonary artery and tho right 
ventricle into the aorta. The mode of ori^ 
of this singular malformation is, at preset, 
undetermined. Malformations of the auricalo' 
ventricular valves arc very rare, incomidete 
division of the tricuspid valves or complete 
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atresia of the tricuspid orifice being met with 
far more frequently than defects of the mitral 
apparatus. 

(c) The great vessels are subject to mal- 
formations other than those already mentioned. 
Of these, two only reed be alluded to — patency 
of the ductus arteriosus, and coarctation of 
the aorta. The ductus arteriosus, wliif;h con- 
nects the trunk of the aorta with the left pul- 
monary artery during fcrtal life, should close 
as soon as the child’s circulation is discon- 
nected from that of the mother at birth. 
Sometimes its failure to close is explained by 
an absence of the usual fall in blood-pressure 
in the right side of the heart, and is due to 
imjierfect opening up of the pulmonary artery. 
In a few cases no such factor is apparent, 
and the persistence of the ductus remains un- 
explained. The term coarctation denotes a 
narrowing of the aorta at that point where it 
is joined by the ductus arteriosus. The type 
of stenosis varies. In infants a diffuse narrow- 
ing of the “ isthmus antse,” which extends from 
the origin of the left subclavian artery to the 
junction of the ductus arteriosus, is often 
associated with grave anomalies elsewhere ; 
while in adults there is an abrupt constri<ttion 
at the point of entrance of the ductus or 
a little below it. The necessary collateral 
circulation is established by opening uj) of 
the intercostal, phrenic, epigastric, and other 
vessels. 

(d) Lastly, misjilaccinents of the whoh^ 
heart must be mentioned. The heart may lie. 
in tlie right side of the cJiest {dextrocardia), a 
condition which may accomjuiny })artial or 
com})let-e transj)osition of the viscera. This 
does not interfere with its functional efficiency. 
It may even lie on thi^ wTong side of the dia- 
})hragm, in the abdominal cavity, wdthoiit 
terminating life. The condition known as 
ectopia cordis, in which the anterior thoracic 
wall is imjierfect and the lieart lies on the 
outside of the body, Ls incompatible with life. 

Morbid phsrsiology. — Some malformations are 
so grave as to render the fa'tus incapable of 
maintaining a separate existence when parted 
from the mother ; others exert no appreciable 
effect on the cardiac efficiency, the commonest 
of these being patency of the foramen ovale. 
The intermediate group is worthy of study ; 
it consists of those malformations which 
constitute an appreciable hindrance to the 
circulation without going so far as to put 
separate existence beyond the bounds of 
possibility. These are the cases that come 


under the notice of the clinician, and quite 
four-fifths are examples of pulmonary stenosis 
associated with patency of the auricular or 
ventricular septum or of the ductus arterio.sus. 
The coexistence of one or more of these com- 
munications between the tw’o sides of the 
heart with obstruction to the outflow' of blood 
from the right ventricle is to be ascribed to 
the need which the latter experiences for pro- 
viding itself with a safety-valve. The rise of 
intraventricular pressure caused by blockage 
of tbe pulmonary artery prevents the inter- 
ventricular cliannels from closing during em- 
bryonic life as they should. Consequently the 
]>ressure in the ventricles becomes equal, and 
the walls of the right ventricle become as thick 
as those of the left. The persistent overstrain 
which jiulmonary stenosis inflicts on the right 
ventricle leads eventually to dilatation and 
failure, if life be not i)reviously terminated by 
int-ercurnmt infection or other causes. 

Obstruction to the outflow' from the right 
ventricle necessarily involves delay in tlie 
oxygenation of the blood. From this certain 
general effects arise, viz. : (1) deficient nutri- 
tion and stunted grow’th of the whole body ; 
(2) increase of the number of rod blood-cor- 
j)uscles— an attempt on the part of the body 
to cornjiensate for delay in oxygenation by 
jiroviding an excess of oxygen carriers. 

Symptomatology. — In two classes of con- 
genital abnormality of the heart no symjitoms 
arise — those in which the detormity is so 
grave that death ensues before tlie patient is 
old enough to manifest symptoms, and tliose 
in w'liich the work of the heart is not inter- 
fered with appreciably by its error of develop- 
ment. As already pointed out, the residue 
consists largely of cases of pulmonic stenosis, 
usually associated wdth other deformities. In 
these the intensity of the sym})toms varies 
with the degree of malformation present. 
Dyspnoea is constant, increasing with (‘xertion 
and with age. Cyanosis is the most character- 
istic and striking symptom of congenital heart 
disease, as the term " inorlms cflpruleus ” testi- 
fies. It is perhaps the best general measure 
of the degree to w'hich the deformity is inter- 
fering with the cardiac functions, though one 
sometimes encounters bad cases of congenital 
heart disease in infancy with no cyanosis. 
The blue colour is diffused throughout the 
whole body, the mucous membranes and even 
the eye-grounds participating. It is usually 
increased by exertion, and also by cold. The 
connexion between cyanosis and pulmonary 
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constriction is a very close one. Sometimes both 
the dyspneoa and the cyanosis which accom- 
f>anics it arc subject to paroxysmal exacerba- 
tions. This is especially characteristic of cases 
in which pulmonary stenosis is associateil with 
patency of the interventricular septum at the 
undefended apace —both ventricles opening, as 
explained al)ove, into the aorta. These parox- 
ysms may come on during exertion or while 
the child is being bathed, and give cause for 
much alarm to the parents. The retl corpuscles 
are increased up to 10 millions per c.mm. in 
many of the patients with cyanosis. 

The fingers are often clubbed, e.specially when 
there is much cyanosis (Plate 111). The same 
change is present as a rule in the toes, an<l even 
when the finger-ends are not actually thickened 
the ni[>pocratic finger-nail is noticed. These 
fK’riph'rnl c/uinifrs <‘onsist of a thickening of 
the connective tissues of the fingers and toes, 
bones and joints remaining unchanged. It is 
regarded as a result of deficient oxygenation. 
\ similar explanation accounts for the iuter- 
fvrenre with thr f/rurral growth that is a com- 
mon consequence of abnormalities which are 
severe without being fatal in the first year. 
I’atients often feel the cold excessively. In a 
few advanc(‘(l cases (edema of the legs appears, 
('ardiac pain is rare even in juitienta who sur- 
vive childhood and reach the age at which tho 
myocardium begins to deteriorate. Eclamptic 
and synco[»al attacks occur, though rarely. 

Apart from increased rate, the pulse does 
not usually depart from the normal. In many 
(rases of congenital pulmonary stenosis tho 
electrocardiogram is inverted, the ventricular 
complexes pointing down instea<l of uj>. 

Physical signs.— The physical signs of con- 
genital heart dis(‘aso vary a(rcording to tho 
pr(*ciso form of deformity present. The signs 
most constantly encount^rred are those of jml- 
mnnnry stenosis. A Hystoli(; murmur, usually 
harsh in character, is lieard with inaximiini 
intensity at the pulmonary area, and is tran.s- 
mitted tow’ards tho left clavicle, and also to 
the back, being heard with maximum intensity 
in the left interscapular space. Karely tho co- 
existence of a ventriciilo-septal defect or a 
patency of tho ductus arteriosus may promote 
extension of tho bruit into the ves.sel8 of the 
neck. In feeble infants this bruit may be 
difficult to hear, becoming more distinctly 
audible later if the patient survives. On the 
other hand, the bruit may be so intense as 
to be heard all over the chest. 

Whenever the murmur is loud it is accom- 


panied by a systolic thrill felt moat distiiiotly 
at the pulmonary cartilage. 

In most cases there are distinct evidancac of 
enlargement of the right heart. The point of 
maximum impulse is not displaced, out the 
total area of pulsation is wider than normal, 
and in fmrticular dispro)K>rtionately power- 
ful ]>ulsation may be felt to the right of the 
sternum. In most (*aseB it is possible to 
detect increase in the area of deep cardiac 
dullness to the right of the sternum. Exam- 
ination with the X-rays is also of great 
value in demonstrating increase in the aise 
of the right heart. Both by this meant and 
by |>ercussion the shape of the heart appears 
to 1)0 abnormally globular. Since it is usual 
to find pulmonary stenosis associated with 
other malformations, these signs may be com- 
bined with those which indicate the presence 
of other deformities. Defect of the aurioular 
8(q>tutn, more often than not, causes no phy- 
Mical sigius. Happily its presence is of little 
prognostic iin})ortanco, whothor it is associated 
with pulmonary stenosis or occurs alone. 

Patency in the interventricvlar septum an- 
nounces itself much more unmist^ikably when 
it occurs alone than when it is associate with 
pulmonary stenosis, because the bruit that is 
its (*hief characteristic blends with that of the 
latter lesion when they coincide. In its most 
typi<^al form it is a loud systolio murmur heard 
with maximum intensity over or immediately 
to tho left of the mid-stomum, at the level of 
the fourth interspace ; it is transmitted in no 
8|H)ciat (iireettion, but is audible all over the 
chest. There is often a corresponding thrill. 

Tho signs of patency of the ductus artmotus 
are rather more distinctive. Along the left 
border of the upper sternum a strip of dull- 
ness is often found ; over the left upper front 
a bruit is hoard, the main charaoteristio of 
which is that it is continued from systole into 
diastole. It is often very loud, and gives to 
the uninitiated quite a disproportionate aensa 
of its imi)ortance. It is sometimes accom- 
panied by a thrill, and this, together with the 
bruit, may be transmitted into the nedc es 
well as into the intersoapular space. With the 
fluorescent screen the cardiac shadow is leen 
to extend abnormally in an upward diieetion ; 
this is ascribed sometimes to dilatation of the 
pulmonary artery, sometimee to lifting op <4 
the aortic arch by the dilated dnotus artorwiriik 
These signs, like those of patent intemrilti;* 
cular septum, may occur alone or In oorolltna* 
tion with tboM of pulmonary stenoria^ 
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The majority of the other fi^oss deformities 
of the heart are of little clinical importance, 
so rarely do their victims survive birth. Co- 
arctation of the aorta, however, deserves men- 
tion. A loud systolic murmur is heard all 
over the chest, and particularly in the left 
interscapular space, and — what is most char- 
acteristic — collateral circulations between the 
upper and lower parts of the body develop in 
the epigastric and other superficial arteries ; the 
carotids also become disproportionately large. 
The last sign is observed only in adults. 

Course and terminations. — Many of those 
who survive birth die in early infancy from 
marasmus or from intercurrent pulmonary 
infections. To the latter, and especially to 
tuberculosis, the subject of congenital heart 
disease is prone at all ages. Tuberculosis 
is the cause of death in a large proportion 
of cases. Malignant endocarditis accounts 
for death in many cases, circulating micro- 
organisms apparently obtaining a liold on the 
malformed heart — for instance, on the edges of 
a septal foramen — with mu<‘-h greater ease than 
on a normal heart. Those who escaj)o the.se 
dangers may die from cardiac failure, either 
sudden and syncopal, or gradual and associ- 
ated with oedema and pulmonary congestion, 
just as in cases of longstanding acquired heart 
disease. It is rather surprising, however, how 
seldom this gradual cardiac breakdown ter- 
minates congenital cases. 

Diagnotit. {a) From conditions simulating 
heart disease. — In many feeble infants very 
distinct bruits are heard over the heart. Prac- 
tically always they are systolic, and generally 
they are equally audible at all areas. This 
latter fact, together with the absence of symp- 
toms and of right-lieart enlargement, should 
serve to exclude the presence of an organic 
defect. A somewhat similar fallacy is that 
provided by the venous murmurs often heard 
m young children, especially if they are anaemic, 
on either side of the manubrium sterni. Since 
these are usually continuous from systole into 
diastole, they may be mistaken for the bruit of 
patent ductus arteriosus. Their variability with 
posture, and the absence of the other signs of 
congenital malformation, are the chief points 
of discrimination. Of the other varieties of 
exocardial bruit, that which most closely 
simulates the bruit of pulmonary stenosis is 
the systolic murmur heard in children at the 
pulmonary area in association with atelectasis 
of the left upper lobe. It is the more likely 
to cause confusion because of its association 


with atelectasis, and consequently with dis- 
tinct cyanosis. The characteristic features of 
exocardial bruits {see Heart, Functional 
Murmurs of) serve to distinguish them from 
those of organic heart- disease. 

(6) From acquired heart disease. — Difficulty 
seldom arises in actual practice. The prin- 
cipal points of distinction are the history and 
the distribution of the bruits. Occasionally a 
case of patent interventricular septum is mis- 
tak(‘n1y regarded as one of rheumatic mitral dis- 
ea.se, but the increase in the size of the heart 
is to the left in the latter and to the right in 
tlie former, and in mitral disease the bruit 
is transmitted pre-eminently to the left, while 
in the congenital disease its maximum intensity 
is central. 

(c) Between the various forms of defect . — 
Great accuracy in diagnosis is not possible. 
The principal points to remember are that 
pulmonary stenosis is present in four-fifths of 
the cases of congenital heart disease diagnosed 
during life, and that it is usually accompanied 
by one or other of the lesions whose distinc- 
tive signs are enumerated above. The value 
of the X-rays should not be forgotten. 

Prognosis. — Cure of congenital heart lesions 
is, of course, out of the question. N(‘verthe- 
less the expectations as to the duration of life 
and extent of activity have to be assessed. 
This may be attained by discovering the nature 
of the malfonnation and measuring the extent 
of interference with the cardiac functions. 
Pulmonary stenosis is not incompatible with 
the patient’s reaching adult life. The more 
pronounced the evidences of imperfect aeration 
of the blood (dyspnma, cyanosis, polycythre- 
mia, clubbing of the fingers) the worse the out- 
look. Uncomplicated patencies of the septa, 
whether of the auricle or ventricle, are com- 
patible with the attainment of middle life and 
the exercise of fair activity ; and the same is 
true of patency of the ductus arteriosus. The 
average age at death in pulmonary stenosis is 
about 9, and in pulmonary atresia 3. 

Of combined lesions, the association of pul- 
monary stenosis with defective auricular sep- 
tum spares life longer than when the former 
lesion coincides with a patency of the inter- 
ventricular septum. E(;topia cordis is fatal 
within a day or two of birth if the heart lie 
exposed on the anterior wall of the chest ; but 
transposition of the heart has no influence 
whatever on the expectation of life. Apart 
from the evidences of defective aeration enu- 
merated above, serious signs are those which 
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indicate pulmonary infection (tuberculosis or 
pneumonia), malignant endocarditis, or failure 
of comjx'nsation. The sudden and alarming 
attacks of cyanosis and dyspnoea that may 
occur in cases of pulmonary steno.ds with 
patent interventricular septum are not so 
dangerous as they appear. 

Treatment.^ — Very little can be done for 
the unfortunate victim of cardiac malforma- 
tion. During infancy and early childhood he 
should be protected from cold and wet (special 
attention being paid to the need for woollen 
underclothing), and as far as possible from 
the risk of infection with measles or whooping- 
cough. His diet should incliuh^ a generous pro- 
j)ortion of fat. As he grows up, lessons, games, 
and eventually his occupation, must be regulated 
by a knowledge of what his limited cardiac 
abilities will allow him to do without getting 
out of breath. It must never be forgotten 
that ho is abnormally susceptible to tubercu- 
lous infection, and this risk must be considered 
in every important decision as to occupation, 
place of habitation, and general environment. 
Attacks of bronchitis are tr(?ated along ordinary 
lines with stricter care than is usually needful. 
In the later stages, if pain arises, it may be 
controlled by nitrites. Signs of cardiac failure 
should bo combated by rest in bod and the 
other measures which are generally useful 
ill such circumstances. One word of cau- 
tion is necessary, especially in connexion with 
cases (for instance, of patent dmdus arteriosus) 
where the outlook is not so gloomy : the 
patient sliould never be discouraged by too 
much insistence on the presence of cardiac 
disease. I have seen patients with a rela- 
tively harmless malformation worried into a 
condition of nervous invalidism by a continual 
liar])ing on the presence of the abnormality. 

CIauey Coombs. 

HEART, DEGENERATIONS OF (see 

Myocardial Degeneration, rROGKE.ssiVK). 

HEART, DILATATION OF.- This is not a 
disease but a sympkmi. It occurs as a result 
of disease attacking the. myocardium. The 
liealthy heart does not dilate. An increase in 
the transverse} diameter of the cardiac dullness, 
and leftward enlargement of the area of cardiac 
pulsation, are tlie usual signs of dilatation. 
Orthodiagrapliy gives more j>recise information, 
but this need seldom be resorted to. The chief 
importance of discovering the presence of 
dilatation is that it should provoke the observer 
to search for a cause. Carey Coombs. 
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HEART, FUNCTIONAL MURMURR OP. 

— Functional murmurs fall into two groups : 
(1) those in which the bruit is produced witnin 
the heart or great vessels, but without being 
indicative of disease thereof, and (2) those in 
which the origin of the murmur is exocardial. 
The importance of functional murrours lies 
almost e.YcIusively in their imitation of those 
indicative of organic heart disease, and in 
the mistakes in diagno.sis to which this may lead. 

1. F-mctional murmurs producsd with- 
in the heart or great vessels.-- The best- 
known class are the so-called “ h»mic ** 
bruits. Th(^ name is due to the idea that a 
poor qtjality of the blood is responsible for 
their production. It is probable, however, that 
anamiia causes such bruits only indirectly, 
through its influence on certain of the cardiac 
functions. Bruits of this class are encountered 
not only in every kind of profound anemia, 
but also in acute, infections of every descrip- 
tion, and partic.ularly in children. Any infec- 
tive process which raises the t-einperature to 
102'’ F. or so seems capable of causing these 
murmurs in children. Their most character- 
i.Mtic features are— («) that they are always 
.systolic. ; (h) that they are nearly always louder 
at the base of the heart, than at its apex, the 
third left costal cartilage marking their point 
of maximum intensity ; (r) that their area of 
transmission is small ; (d) that they occupy a 
relatively sliort part of systole ; and (c) that 
they are. very rarely liarsh in character. The 
mechanism of their production is obscure. 
As a working hypothesis wo may accept the 
view which ascribes the apical systolic bruits 
to relative and temporary incompetence of 
the mitral valve, caused by depressed tonicity 
of the aneemic or poisoned cardiac muscle. 
According to this view the basic bruits are 
similarly prmluced by loss of tone and con- 
sequent yielding of the walls of the great 
vc.ssels as they leave the heart ; the result 
being that blood flows through the fibrous, 
unyielding cardio-arterial rings into the widened 
arterial channels, setting up vibrations which 
are audible as a systolic murmur. This theory 
is satisfactory in one respect, for it explains 
the difficulty, experienc^ed clinically, of draw- 
ing a liard-and-fast line between the systolio 
bruit of mitral regurgitation and the func- 
tional apical murmur of the type described. 
In a given case, the more nearly a muimux 
conforms to the features mentioned above, tlie 
more justification is there for regarding it as 
functional and transitory. 
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Certain other hruits heard at the base of 
the heart and in the neck are }>roduced within 
the great vessels and imitate those of organic 
disease, (a) Such, in anaemic girls, is the 
“ bruit de diable,’* a systolic hum heard 
loudest over the great veins at the root of the 
neck. If confined to this area it is not likely 
to be mistaken for a murmur caused by organic 
heart disease, but in a few instances it is also 
heard over the manubrium. (6) In many 
children, both normal and abnormal, a bruit 
CAn be heard over the sterno-clavicular joints ; 
it begins in the middle of systole, persists into 
diastole, and increases in intensity when the 
head is bent back. If this extend downwards 
it may simulate the continuous murmur of a 
patent ductus arteriosus or the diastolic bruit 
of aortic regurgitation, (c) Below the clavicles 
a systolic bruit may be heard in quite liealtliy 
persons, especially wh(‘n the arms are abducted 
from the tnink. This bruit, which originates 
in the subclavian arteries, has no connexion 
whatever with heart disease, but it may some- 
times simulate aortic or ]iulinoiiary systolic 
murmurs and thus lead the unwary into 
error. 

2 . Murmurs which arise outside the 
heart but simulate those of cardiac 

disease. — In the tuberculous, as well as in 
healthy but excited persons (c.g. during an 
insurance examination), a systolic bruit is 
often heard at the a])cx of the lieart, along 
the cardio'pulmonary borders and even at the 
inferior angle of the left scapula. This is the 
commonest type of eardio-pulrnonary or cardio- 
respiratory murmur. It is j»robably caused by 
friction between the apj)os(*d pleural surfaces 
under the influence of the heart-beat, and is 
not due to cardiac disease. Its charac teristic 
features are — (o) that it is louder during in- 
spiration than expiration ; (h) that it is louder 
when the patient is standing up ; (e) that it 
begins rather late in systole ; (d) that it has 
a short, jet-like character. It is often mis- 
taken for the systolic murmur of mitral re- 
gurgitation, but its respiratory and postural 
variations are so characteristic that they serve 
to make the diagnosis easy in most cases. 

At the pulmonary area in children, with 
collapse of the anterior border of the left lung, 
quite loud murmurs may be heard in systole. 
As a rule these are strictly localized, and occur 
late in systole. The presence of signs of 
pulmonary collapse and the absence of col- 
lateral evidence of congenital heart disease 
usually enable the observer to exclude the 


latter condition. In healthy infants and chil- 
dren a similar murmur is often heard ; no 
notice need be taken of it unless it is accom- 
panied by other signs of congenital heart 
disease. 

To sum up: No murmur should he accepted 
as <*vidcnce of organic heart disease until it 
has been carefully scrutinized from the follow- 
ing points of view, viz. its variability with 
respiration or posture, its relation to the first 
and second sounds of the heart, its localization 
in relation to the areas to which organic car- 
diac murmurs are usually limited, and the 
])r(^sencc or absence of other symptoms or 
signs of cardiac disease. CooMBS. 

HEART, HYPERTROPHY OF.— Hyper- 

trophy of cardiac muscle is caused by persistent 
increase in tlic work demanded from the ven- 
tricles, as in aortic incompetence, where a 
larger bulk of blood has to be thrown by each 
systole, and in chronic renal disease with high 
blood-pressure. The impulse becomes power- 
ful and heaving in character, and widened in 
ar<*a. Its maximum point is displaced down- 
wards and outwards in most cases because it 
is usually the left ventricle that is concerned. 
If it is the right side that is affected, powerful 
pulsation will bo vi.siblc in the epigastrium. 
In doubtful cases of right ventricular hyper- 
tro])hy, skiagraphy and electrocardiogra])hy 
may assist in arriving at a confident decision. 
The discovery of tlie signs of hypertrophy 
should prompt a search for tlie cause. 

Hypertrophy is a com])ensatory physio- 
logical effect and beneficent in its action, pre- 
venting symptoms rather than causing them, 
and in itself needs no treatment. An exception 
should pcrha})s be made to cover the case of 
men who do exceptionally hard physical w’ork, 
and whose heart is compensated for their active 
hours. During rest such men often complain 
of forcible tliumping in the chest, headache, 
.‘;lc<*plcssiiess, throbbing in the Lead and ears. 
These symptoms have been ascribed to the 
hyptu-trophy itself— an hypertrophy which is 
j»roportionately too great for the inactive part 
of the twenty-four hours. Coombs. 

HEART, IRRITABLE (Disordered Action 
of the Heart). Etiology. — This symptom-com- 
plex arises from many causes. The strongest 
jjredisposing factor is the high-strung anxious 
temperament. Vossibly puberty, and prob- 
ably the climacteric, are susceptible ages. Of 
the exciting causes, the most important are 
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emotional stress of the ‘‘ inner conflict ” type, 
and various infections. It is the coincidence 
of these factors that increased the incidence of 
the syndiome during war years. 

Pathology. — All are now agreed that this 
does not lie in any myocardial lesion, hut in 
some disturbance of the cardiac innervation ; but 
opinions differ as to the actual point of att^ick. 

Symptomt. — The patient complains of car- 
diac- discomfort of the “ palpitations ” tyjw, 
excited by emotion or moderate exertion ; of 
dyspna’a, praecordial pain, giddiness, and even 
fainting. The pulse is fast, either constantly 
or on slight provocation by emotion, exertion, 
or change of posture. Periods of abrupt re- 
tardation occur in some cases, and may he 
accompanied by premature beats. It is in the 
periods of slowing that the faints are apt to 
occur. The systolic pressure t<md8 to be higli 
and the diastolic pressure low. There may or 
may not be murmurs over the heart. Even 
when these, together with cardiac enlargement, 
jirove the existence of an organic lesion, the 
relation between this and the tachycardia is 
one of coincidence only. In the typi(ad 
“ irritable heart ” case there are no signs of 
organic heart disease. The expression is ofb'n 
anxious, the tendon-jerks arc increased, nutri- 
tion is poor, and sh'ep disturbed. 

Diagnosif.— Sucli conditions as phthisis and 
(i raves's disease have to he remerriben'd. As 
“ irritable heart ” is not a disease but a symp- 
tom-complex iiaving many causes, th(‘sti causes 
have to be identified. Even when an infe(?tion 
(ran be blamed, there is usually some emotional 
stress in the background. 

Prognosis. — If the cause can be removed, 
the patient will get well, llecovery is j»ro- 
tracted, especially if the syini)toms have ex- 
isted for a long time. The condition is never 
fatal, but its coincidence with grave cardia(; 
disease increases the seriousmiss of tfie latter 
by adding to the work of the heart. 

Treatment. — Tell the j)atieiit his heart is 
not diseased, and explain sirnidy the origin of 
his troubles. Attack the (rause : if an infiM*- 
tion, by removing it or raising resistance ; if 
])sychical, by the same means — adjusting the 
situation or educating the patient to bear his 
trouble calmly. Systematic physical exercise 
is good, as also is mental occupation. Patients 
ought not to be put in bed, except for a few 
days’ rest if there is loss of flesh and profound 
debility. Drugs are not indicated, except as a 
part of an attack upon the cause, e.g. quinine 
in malarial cases. Carey Coombs. 


HEART, PALPITATION OP.-->The t«rm 

‘‘ palpitation ” is used to signify a patient 
is conscious of the beating of his heart. Aaio- 
ciated with palpitation there is usually, though 
not invariably, an increase in the rate. The 
amount of distress varies considerably ; some- 
times it is great, and may cause apprehension 
and restlessness ; not infrequently the patient 
is conscious merely of the beating of his heart 
and is in no way perturbed. During the attack 
the skin may be flushed or pale, and is often 
unduly moist. Sometimes the whole pne- 
cordium shakes with the tumult, or in con- 
trast there may be no apparent variation from 
the normal. If the hand be placed over the 
(lardiac thrust and firm, gentle pressure applied, 
a sense of comfort and relief is experienced. 
At the same time it will bo noted that the 
normal steady push of the apex boat is altered 
to a short, sharp, throbbing slap, and this 
a(‘-centuated staccato beat with its suggestion 
of ov(^raction seems to bo out of all proportion 
to the pulse felt at the wrist, which is often 
weak and of poor tension. 

A sharp ait4ick of palpitation often giveji 
rise to pain and tenderness over the heart, 
and, even after the paroxysm has passed, pres- 
sure over this area may be intolerable. 

The onset may be gradual or sudden ; a 
mental slmck, the r(‘ceipt of ill news, the slam- 
ming of a door, or some similar stimulus may 
send the heart racing. 

The ])reaencc of ])alpitation is often nothing 
more tlian an additional evidence of an ex- 
tremely lahihi Vttso-inotor systtun, and may bo 
(piite inde])endent of any organic disease. It 
is an outstanding feature in the so-called 
D.A.H. of soldiers. It is more common in 
women than in men, and in the highly-strung 
than in the phlegmatic. During the meno- 
pause it frequently accompanies flushing ” 
and similar manifestations. 

In patients with high blood-pressure it is 
soin(?time8 a very distressing symptom. Pal- 
pitation, like other manifestations of func- 
tional disturbance, may be the dominant sjrmp- 
tum in cases of organic disease, and this is 
especially the case in early mitral stenosis, 
where palpitation and rapid heart-action are 
common. 

In frank organic disease of the heart, with 
a diminished reserve power, effort induces in^ 
creased frequency of the beat, and under these 
conditions the patient may be consci<nis of 
his heart-action. Palpitation is then definitely 
associated with effort. 
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In the neurotic or toxic forms, palpitation, 
though sometimes induced by effort, more oftciii 
comes on independently, and an attack is more 
likely to be caused by emotional disturbance. 
Again, it frequently starts after the patient has 
retired to bed, causing restlessness, discomfort, 
and insomnia. 

One form of palpitation is duo to the occur- 
rence of extrasystoles, and these, especially if 
frequent, may cause considerable discomfort. 
In some subjects the peculiar sensation in- 
duced by premature ])eats is distressing in the 
extreme. 

Palpitation is also an important symptom in 
many cases of tachycardia with a pathological 
rhythm, such as paroxysmal tachycardia, 
auricular flutter, and auricular fibrillation. 

Alcohol, tobacco, tea, and coffee are the chief 
toxic agents responsible, and in many highly- 
strung individuals a strong cup of tea or coffee 
late in the evening is quite sufficient to cause 
palpitation and insomnia. 

If the heart be auscultated during the height 
of the attack, a short whiffy systolic bruit is 
often audible ; this is not permanent and is 
inaudible when the attack has subsided. 

The prognosis in any particular case must 
be arrived at from a consideration of all the 
factors. Palpitation in itself is not ominous ; 
when it develops late in life it has greater 
significance. 

Treatment necessitates a wide survey, and 
every means must be used to improve the 
general condition, such as graduated exercises 
and games in the open air, a rapid cold sponge- 
down in the morning, careful regulation of the 
bowels, and a reasonable and appropriate diet. 
The possibility of a toxic origin must be con- 
sidered, and the amount of alcohol, tea, coffee, 
and tobacco carefully restricted. Any factor 
undermining the stability of the nervous sys- 
tem, such as insomnia, overwork, mental strain, 
anxiety, or worry, should be removed or miti- 
gated as far as possible. 

Aniemia requires iron and arsenic, and where 
there is organic disease of the heart or a 
pathological rhythm, appropriate treatment 
must be ordered. 

During an attack the patient should rest. 
If the palpitation persists, cold applications 
to the praecordium are of service. A mustard 
leaf or a belladoima plaster sometimes gives 
relief. 

Sips of very hot water or a draught of 
menthol in sal volatile and spirit of chloroform 
in water are useful. If there is a history of 


HEART, SYPHILITIC DISEASE OF 

insomnia, anxiety, or worries, especially if the 
patient is at the menopause, a course of bro- 
mide of ammonium and arsenic should certainly 
be prescribed. John Hay. 

HEART, SYPHILITIC DISEASE OF — 

In acquired syphilis, infection of the myocar- 
dium and of other parts of the heart occurs 
as early as during the late secondary stage. 
By the time the tertiary stage is reached the 
lesions and their effects have attained to a 
more pronounced degree. They coincide not 
infrequently with late lesions of the central 
nervous system (tabes, general paralysis, and 
ophthalmoplegia interna). The heart is more 
often attacked in males than in females. In 
congenital syphilis also, infection of the myo- 
cardium (Warthin) and of the aorta is en- 
countered, but this is a pathological rather 
than a clinical entity even more than in the 
case of the acquired infection. Some claim 
that congenital malformations are more fre- 
quent in the children of syphilitic parents. 
More than half of all cases of aortic regurgita- 
tion and of diffuse aortic dilatation are syphi- 
litic in origin. It is difficult to say what frac- 
tion of the primary myocardial degenerations 
of middle life are syidiilitic, but it is certainly 
large. 

Pathology. — The lesions found postmortem, 
excluding those of the aorta and its valves, 
which are considered elsewhere, are as fol- 
lows : — 

Coronary arteries with myocardium. — Ob- 
structive inflammation of the coronary vessels 
is a constant feature of the disease. If a large 
vessel is damaged, or if thrombosis occurs as 
a result of the arteritis, gross changes follow 
(.s-cc CoKONARY ArTEKIKS, DISEASES oe) ; if 
finer twigs are im].)licated, the dystrophic lesions 
of the myocardium which result are less ob- 
vious but none the l(\ss real. Scattered areas 
of fibrosis constitute the commonest type of 
naked-eye change ; microscopically these are 
associated witli degenerative changes in the 
neighbouring muscle-fibres. Much more rarely, 
conspicuous gummata are present. Spiro- 
chsBtes have been found in these foci in the 
earlier inflammatory stages, and also in the 
inflammatory and necrotic areas which may 
occur in the myocardium in congenital syphilis. 

Pericardium. — Adh esive m ediastino-pericard- 
itis is rare. Patches of the pericardial thick- 
ening may be associated with focal lesions of 
the myocardium. 

These changes may occur not only singly but 
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also in various conihiiiat ions ; for example, 
aortitis is almost invariably associated with 
vsoine dej^^ree of myocardial injury. 

Symptomatology. — The groundwork is that 
of myocardial disease, but to this may be added 
the symptomatology of aortic valvular disease 
or of aneurysm, more rarely of sudden coron- 
ary obstruction, and these syndromes, though 
subsidiary in origin, may overshadow <^linic- 
ally the symptoms due to myocardial disease. 
The chief of these is ]»iiin, which may be 
anginal or subanginal in degree. Tlie asso- 
ciation of pain of cardiac type with little or 
no physical evidence of myocardial disease 
is very characteristic of myocardial syjdiilis, 
and the patients may die suddenly without 
having given much hint of anything wrong. 
])yspnoDa on exertion is another common symp- 
tom, but cases do not often linger on into 
the chronic bedridden condition that so often 
forms the last phase of otfier myocardial 
degenerations. Of the various evidence's of 
focal disease of the myocardium, heart-block 
is deserving of particular mention. It is, of 
course, manifest in a small proportion of cases 
only, but when it does occur it affords un- 
deniable evidence of a focal myocarditis. 

Physical signs. — From this point of view 
the cases may be divided into four groups : 
(1) Some manifest symptoms without any 
definite signs of disease. (2) In this group 
are included those patients in whom the only 
physical signs are more or less obscure evi- 
dences of myocardial dis(;ase — signs of dilata- 
tion and hypertrophy of the left ventricle pre- 
dominating. Signs of aneurysm of the heart 
and of sudden rupture into the pericardium 
should also be mentioned as very rare features 
of such cases. (3) In this, a large group, the 
predominant signs are those of aortic valvular 
disease. (4) Finally, another large group con- 
sists of those cases in which the predominant 
signs arc those of aortitis. These are — (a) signs 
indicative of diffuse dilatation : dullness in a 
small area on either side of the manubrium, 
limited pulsation in the aortic area, accentua- 
tion of the aortic second sound, and general 
increase in the skiagraphic shadow of the 
aorta ; (6) rarely, pressure signs such as in- 
equality of the pupils or distension of the upper 
intercostal veins ; (c) signs of implication of 
the mouths of branch arteries in the aortitio 
patches, the chief being diminution or even 
obliteration of one of the radial pulses. Various 
combinations of these groups of physical signs 
may occur. Thus, evidences of myocarmal 


disease usually accompany those of syphilitio 
af>rtitis ; and it must not be forgotten that the 
vast majority of aortic aneur>*8m8 are founded 
iifKin a basis of syphilitic aortitis, so that signs 
(»f aneurysm are often associated with those of 
other forms of cardiac syphilis. 

Diagnosis. — The first task is the discovery 
of the presence of organic heart disease. The 
chief jmint is to remember that symptoms 
such as angina or persistent dyspnoea on exer- 
tion should be treated with duo respect even 
in the absence of physical signs of cardiac dis- 
eas(*, especially if there bo evidence of syphilitio 
infection. Secondly, the presence of cardiac 
iliseasc being established, is it due to syphilis I 
Here three things should bo remembered : 
( 1 ) the paramount influence of syphilis in pro- 
voking sym]>toin8 without signs of myocardial 
disease and in causing lesions of the aorta and 
its valves ; (2) the value of the Wassermann 
test. ; (3) the ]>re8enco of other evidences of 
syphilitic infection, such as tabes, gummata 
of bone, etc. 

Prognosis. — Though cardiac syphilis is to 
some extent amenable to treatment, the end- 
results are disappointing. The average dura- 
tion of life from the onset of symptoms is not 
mure than six years, even if the cases of aortic 
aneurysm coinciding with true cardiac syphilis 
be omitted. Sudden death is fairly common 
both in cases with signs of aortic regurgitation 
and in those which present only indistinct 
evidence of myocardial disease. 

Treatment. -The causal infection must be 
vigorously attacked. To this end thorough 
mercurialization is necessary, either by in- 
unction or by intramuscular injection or orally. 
Potassium iodide should also be pushed, in- 
tervals being allowed according to the pro- 
gress of the case. The propriety of ^ing sal- 
varsan in such cases is still under discussion. 
Some hold that it ought to be used in aU cases 
of cardiac syphilis, others that the presence of 
distinct cardiac disease is an absolute contra- 
indittation. My owm view is that when car- 
diac syphilis has reached the point at which 
it can with certainty be diagnosed, it has 
already advanced beyond the stage of cura- 
bility, so that the salvarsan treatment exposes 
the patient to a certain risk for the sake of 
a doubtful benefit. If arsenobenzol is given, 
it should be in the form of neosalvarsan ; the 
first dose should not exceed 0*16 grm., and if 
the dosage is increased from dose to doae in 
interval of a week should be allowed betereeil 
one injection and the next. 
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A.part from this attack on the causal infec- 
tion, its results must be dealt with as they 
arise. Pain is relieved by the nitrites. Rest 
in bed should be insisted upon whenever the 
symptoms of myocardial insufficiency seem to 
be gaining ground. As a general rule, the 
extent of liberty allowed to the patient should 
be conditioned rather by symptoms than by 
physical signs, but any person who is a jiroved 
subject of cardiac syphilis is unfit for sudden 
strain, emotional stress, or strenuous occupa- 

Carey Coombs. 

HEART, VALVULAR DISEASE OF, 
AOUTE (see Endocarditis). 

HEART, VALVULAR DISEASE OF, 
CHRONIC (see Valvular Disease, 
Chronic). 

HEART.BEAT, ABNORMALITIES OF. 

— The great servi(5e of the polygraph and 
electrocardiograph has been to permit the 
separation of abnormalities of the heart-beat 
into their several varieties. The prognostic 
significance of the varieties thus identified has 
been determined largely through the labours 
of Sir James Mackenzie, who for years watched 
patients presenting them until their significance 
became manifest. To recognize a pulse as 
irregular is worthless unless we distinguish 
the particular kind of irregularity. This is 
now i^ssible in most cases without the use of 
graphic records. But the polygra])h and elec- 
trocardiograph were the means of isolating 
them, and still remain the most accurate means 
of diagnosis. 

The Polygraph 

The clinical polygraph is a modern develop- 
ment of the old sphygmograph, which regis- 
tered on smoked paper the radial pulse alone. 
The improvement lies in (1) the use of two 
tambours for recording simultaneously both 
the jugular and the radial pulsation, and (2) 
the substitution of ink and a long paper roll 
for the short strip of smoked paper. The 
jugular curve furnishes information on auri- 
cular activity, about which ordinary clinical 
examination and the sphygmograph reveal 
nothing. 

The ink polygraph devised by Sir James 
Mackenzie consists of a body bearing the re- 
cording parts of the apparatus and containing 
two clockwork mechanisms, one to pass the 
paper at a chosen rate under the pens, the 
other to drive a time-marker registering i 
seconds in ink. At the back is the roll of re~ 
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cording paper ; in front is attached a firm rod 
carrying the two small tambours with their 
respective long pens which write upon the 
paper as it passes over the body of the machine. 
The recording tambour adjacent to the sup- 
porting rod is connected by 2 ft. of light rubber 
tubing with a large radial tambour which rests 
upon the wrist-splint and so receives the pulsa- 
tion of the radial artery. The other recording 
tambour is similarly connected with an open 
metal receiver which, aj)plied to the neck, 
receives the jugulo-earotid pulsation. 

In use, the polygraph is assembled on a firm 
tabic or locker placed to the right of the head 
of the bed. The patient should lie at ease with 
the licad as low as possible, yet support(;d so 
as to relax the sterno-iiiastoids. When the 
apjiaratus is in working order the observer 
sits down, marks the line of the radial artery 
at the right wrist, and ap])lies the wrist-sj>lint. 
The spring should lie along the artery so that 
its projecting button acquires the pulsation. 
If need be, it should be applied again and again 
until the spring shows an ample excursion. 
The lower strap should be fixed first and rather 
tightly, then the upper strap loosely. The 
difiiculty is to leave the spring button exactly 
over the pulse when the strap has been buckled, 
but the lateral displacement inseparable liom 
this will be allowed for unconsciously wdth 
practice. The spring tension regulator will 
sometimes amjdify the pulsation thus obtained. 
The wrist may lie ujKin a small folded towel 
so that the hand hangs over it, preferably with 
ulnar deviation, for this throws the radial 
artery into relief. The wrist-tambour is ele- 
vated on its rod, affixed to the wrist-splint, 
and allowed to descend and rest upon the 
spring. The corresponding pen should begin 
to move freely with the pulse. The neck- 
receiver is then applied to the skin just above 
and not too far external to the right sterno- 
clavicular joint. If the rim of the receiver is 
comjdetely in contact with the skin, tbe second 
pen now begins to move with the venous pulse. 
The moving pens, charged with ink, are made 
to touch the paper lightly, and the clockwork 
is released by the lever. After the requisite 
tracing is obtained, ordinates are drawn by 
moving each pen up and down on the paper, 
and the polygram is complete. If desired, the 
neck-receiver may be used to obtain a record 
of apical, epigastric, or aneurysmal pulsation. 
Respiration is recorded by connecting in its 
stead a small rubber bag inserted under the 
patient’s clothing. If ever the excursion of a 
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pen is feeble, though the visible pulsation is 
great, a leak in the air system is [)robablc. 
The rubber tambours deteriorate, and may be 
replaced by toy balloon rubber. If tlie pens 
lie badly on the paj)er, it may be that the rod 
supporting the tambours has not been pushed 
well into the slot. Red ink flows more freely 
than black. The pens should be gently wiped 
dry with gauze after use, and occasionally 
cleansed in spirit or hot water. 


form, of equal height, of normal rate, and eqni* 
distant. The rate is asoertamed by moasur* 
ing six seconds (30 X } seo.) with divideia and 
transferring those to the radial curve. The 
number of radial beats enclosed, along with 
the odd fraction as a decimal (e.g. 7*5^ give 
the rate during six seconds, and by omitting 
the decimal point the rate per minute (e.g. 75). 

(2) The jugular curve (Fig. 32).— Each heart- 
beat or cycle is represented on a jugular tracing 



Fig.— di. — bir Tnouas Lewis’s modification of Mackenzie's original ink 
polygraph. 


A modified form of the original ink polygraph 
has been recently introduced by Sir Thomas 
Lewis (Fig. 31). It is used as described above, 
but a glycerin pelotte is suppbed in jdace of 
the ordinary wrist attachment. 

The normal polygram. (1) The raduJ 
curve. — The torm of isolated radial beats is 
not now considered of much diagnostic value ; 
stress is rather laid upon the time-relation 
of one beat to another — ^the rhythm. In a 
normal pulse-curve the beats are of the same 


by three principal waves, o, c, and c ; o is due 
to aurictilar systole, c is the carotid wave due 
to ventricular systole, v is the wave of venous 
stasis while the ventricle continues in con 
traction. 

To analyse a jugular curve, c must first be 
identified by measurement. Dividers are ap- 
plied to the subjacent radial curve, one point 
to the ordinate at the end, the other poinMo 
the beginning of a chosen radial beat. TIha 
dividers are &en separated ^ sec. wider, lof 
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this is the difference in time between carotid 
and radial pulsation. If now they arc trans- 
ferred to the jugular tracing with one point 
on the ordinate, the other point on the left 
will indicate the beginning of the c wave. 
The wave seen immediately preceding c is 



Fig. 32. — Normal polygra.n, bhowlng thr^e heart 
cyolca. a — auricular aystole ; c = carotid wave, the 
beginning of ventricular aystole ; and v — venous 
■tasis wave at the end of ventricular contraction. 
The radial beat occurs sec. after the carotid 
wave. 

presumed to be a, and the normal interval 
between them (a-c interval) is I sec. or less. 

The V wave, of less importance in analysis, 
is recognized by its fixed relation following c, 
and by its correspondence with the dicrotic 
notch of the radial beat. The period c-v may 
be regarded as the period of ventricular systole. 

The Electkocardiograpu 

All muscular contraction is accomj)anied by 
changes in electric potential, the active part 
becoming negative to the passive. When the 
heart begins to contract, the part first in con- 
traction becomes electrically negative to the 
rest of the heart. Then as the wave of con- 
traction passes down the heart a wave of nega- 
tivity passes with it. The different phases of 
the heart’s beat are accompanied by character- 
istic variations in the faint current produced, 
and these are the variations recorded by an 
electrocardiograph. The current is drawn 
from the body through electrodes, one applied 
to the arm (for the base of the heart) and the 
other to the leg (for the apex). The circuit 
is completed by wires leading away from these 
electrodes to a fine silvered glass thread which 
is suspended within the field of a large magnet 
in the midst of the apparatus. When the 
heart beats and the varying current passes, it 
deflects correspondingly this sensitive thread. 
The magnified shadow of the moving thread 
is projected, by means of an arc lamp and a 
microscope, upon the slit of a special camera. 


A falling photograph plate receives the shadow 
deflections of the thread and converts them 
into a continuous record — an electrocardio- 
gram. 

The normal electrocardiogram (Fig. 33). 
— There are three main waves to each cardiac 
cycle, (1) P — auricular systole, (2) R be- 
ginning of ventricular systole, (3) T = end of 
ventricular systole. For practical purposes P 
is the electrical expression of auricular systole, 
as a is its pulse expression in the jugular curve 
of a polygram. Similarly, R represents elec- 
trically the onset of ventricular systole and 
insomuch corresponds with c, the carotid wave 
of a polygram. The final deflection, P, is 
scarcely comparable with v of the venous pulse, 
except that both occur towards the end of 
ventricular systole. 

The commonest variations in disease include 
absence of the P wave in auricular fibrilla- 
tion, excessive rate of P (e.g. 300 a mmut(^) 
in auricular flutter, and increase in the P-P, 
or auriculo-ventricular interval, in heart-block. 



Fig. 33. — Normal electrocardiogram, 
with eimultaneouB jugular and radial 
curves. P and a represent auricular 
systole ; R, c, and the radial beat in- 
dicate the beginning of ventricular 
systole. 

The height of the respective waves is not a 
guide to the force of the beat; electrocardio- 
grams give information chiefly on rate and 
rhythm. In addition, a comparison of the 
records taken from the three standard ‘‘ leads 
i6 
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(R. arm and L. arm, R. arm and L. leg, L. 
arm and L. leg) furnishes evidence on the 
preponderance of left over light or right 
over left ventricular muscle, and therefore on 
hypertrophy. 

SlNirs AnnuYTHMIA 

The sino-auricular node or “ sinus,” .situ- 
ated at the junction of the superior vena cava 
with the right auricle, is the birthjilace of the 
normal impulse which determines each heart- 
beat. This node, the pacemaker of the heart, 
is supplied by the vagus, which tliereby con- 
trols the rate of the heart. Acceleration of 
the pace may be due to minimal, retardation 
to maximal vagus action. There is, for ex- 
ample, a simple tachycardia when the vagal 
action is elLninatcd as by atropine, and a 


under digitalis, a phasic variation of rate may 
occur without such direct relation to breathing. 

Sinus arrhythmia is unfortunately still often 
confounded with arrhythmia of serious signi- 
ficance. Many children have been consigned 
to bed for nmnths on account of this harmless 
irregularity. Its recognition is simple because 
it is 80 clearly related to respiration. If 
there is a doubt, a combined radial and re- 
spiratory polygram will decide. Treatment is 
superfluous. 

Premature Contractions 

This name is preferable to cxtraaystcAe be- 
cau.se the abnormal beat is only a premature, 
not an additional or extra, contraction. A 
premature contraction is the result of a stimulus 
originating at some abnormal site in the myo- 



34. — Sinus arrhythmia. Respiratory and radial polygram shuwinfl the quickcnin| 
of the pulse during respiration, and the slowing during expiration. When the breath 
is held, this physiological arrhythmia disappears. 


.sim[)lc bradycardia when the vagus is over- 
acting. 

The proximity of the re.spiratory to the vagal 
centre lends itself to the traiisforence of sliglit 
variations in vagal tone with each re.s]>iration. 
This vagul effect is diminished during in.spira- 
tion leading to a momentary quickening of tlu? 
heart, and increased during expiration leading 
to temporary slowing in thi.s pha.se. This 
normal respiratory variation in the heart-rate 
is often recognizable at the i)ul8e as an irregu- 
larity— sinus arrhythmia. 

It is important at once to realize that thi.s 
irregularity is physiologi(;al and has no sinister 
significance whatever. It is most noticeable 
when the pulse is slow,, and in the young, 
whence the term juvenile arrhythmia ; yet in 
a lesser degree it may be present with higher 
rates and at any age. It consists of a quicken- 
ing of the pulse with ins^jiration and a slowing 
with expiration; it is exaggerated by deep 
breathing and disappears when the subject 
holds his breath (Fig. 34). In rare cases, and 
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cardium, and it occur.n earlier than the normal 
beat would be expected. 

Etiology. — Premature contractions are so 
commoj in adults of all ages, especially in the 
elderly, that it is difficult to ascribe them to 
any particular })athological condition in the 
heart ; usually there .is none. Arising during 
an acute infection, i^.g. rheumatic fever, they 
may perhaps depend on acute myocarditis, 
and sometimes they are provoked by narrowing 
of a coronary artery or its branches. 

Symptoms. — Many people are known to 
have an intermittent pulse due to this irregu- 
larity for years, or even a lifetime, without 
experiencing any symptoms, and without show- 
ing any signs of disease. Others recognize the 
occurrence of premature contractions by a 
peculiar sensation over the heart, but take no 
further notice of them. A few patients are 
r<ially troubled either because the premature 
contractions are numerous and perwtent CK 
because their nervous system is more impeeir 
sionable. They complain of palpitation and 
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describe their sensation as a sinking feeling 
at the heart or stomach, often with a momen- 
tary sense of choking at the throat. They may 
say that the heart seems to turn over, or that 
it stops (the premature beat unnoticed) and 
then gives a thump (the succeeding large beat). 
Though such sensations may be felt by any- 
one subject to premature contractions, it is 
chiefly among neurasthenics that they are 
magnified into a serious complaint. They are 
usually most evident when the pulse is infre- 


quent, as in the slowing after exertion or after 
retiring to bed. 

Diagnosis* — A premature contraction is 
recognized at the pulse by an interruption in 
its regularity, either as a small beat occurring 
quickly after a normal radial beat and followed 
by a pause, or as an intermission if the small 
beat is imperceptible (so-called dropped 
beat’*). In either case the premature beat 
will be recognized by auscultation as a feeble 
luihdupp or lub early in the pause at the wrist* 
The intermission may be very occasional, or 
it may recur periodically after each normal 
beat, or after every second, third, or fourth 
regular beat. Similar intermissions are far 
less commonly due to heart-block, and silence 
on auscultation during the pauses at the wrist 
will decide when this is the cause. If prema- 


ture contractions are numerous, the resulting 
irregularity may simulate that of auricular 
fibrillation, but a few arm exercises will in- 
crease the heart-rate and dissipate premature 
contractions, while rendering the grosser irregu- 
larity of fibrillation more obvious. 

The diagnosis can be established by a poly- 
graphic or electrocardiographic record, which 
will also reveal the site of origin of the errant 
beat. (1) Premature auricular contractions 
take origin at some point in the auricular wall. 

On the radial curve the small 
premature beat is iisually vis- 
ible, and the subsequent i)ause 
is not compensatory, i.e. the 
j)eriod between the preceding 
and succeeding beats is less 
than two normal pulse periods. 
On the jugular curve is seen a 
premature auricular wave (n'), 
followed by a carotid wave {('/) 
corresponding to th(i small radial 
beat. On the electrocardio- 
gram the premature and in- 
verted deflection P' is similarly 
followed by a ventricular com- 
plex of the usual form {R' T). 
(Fig. 35.) (2) Premature ven- 

tricular contractions arise in 
the ventricle, and are more 
common than the auricular 
variety. On the radial curve 
the small beat is seen, or it 
may be wanting if the abnormal 
contraction is too feeble. In 
any case, the period between 
the })rec(‘ding and succeeding 
beats is here equal to that of two 
rhythmic beats because the auricular rhythm 
is undisturbed. On the jugular curve the pre- 
mature carotid wave (c') is seen corresponding 
with the small radial beat, if this shows at all. 
The electrocardiogram records a remarkable 
diphasic deflection which is characteristic of 
an abnormal impulse arising in the ventricular 
muscle (Fig. 36). 

The other varieties of premature beats (such 
as interpolated, nodal, blocked) are rare, and 
graphic methods are required for their identifi- 
cation. 

Prognosis* — As Mackenzie states, when 
premature contractions are the only abnormal 
sign, the prognosis is good, and when they are 
associated with other signs the prognosis should 
bo based on these other signs. When they 
appear for the first time during an acute in- 



Fig. 35. — Premature auricular contraction. Simultaneous record of 
electrocardiographic, jugular, and radial tracings. The premature 
auricular beat {P' and a') is followed by a ventricular contraction 
iR' T\ cO and the small premature radial beat(*). 
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fection, such as rheumatic fever, they are 
possibly associated with an acute myocarditis. 
Auricular premature contractions in large num- 
bers have been known to precede the onset of 
auricular fibrillation or flutter. 

Treatment. — If premature contractions are 
casually found in a patient, he should not be 
told of them. When they give rise to symp- 
toms, some provocative cause may be found 
such as over-smoking, indigestion, or very 
commonly a disordered nervous system. The 
treatment indicated may be that of an under- 
lying neurasthenia. Bromide may be of value 
in these conditions, but digitalis is useless and 
may even induce them, as in the well-known 


Symptoms.— The symptoms of heart failure 
of some severity are generally present. Breath* 
lessness is often severe, anginal pain is common, 
and enlargement of the heart is seldom absent. 
It is a common finding in patients over 50 with 
the following conditions : (1) Aiterio-solerosis 
with high blood-pressure. (2) Chronic renal 
disease, often with ureemia. (3) Serious myo- 
cardial disease. In any of these it is a special 
sign of cxliaustion of contractility with heart 
failure. (4) Paroxysmal tachycardia, includ- 
ing auricular flutter. Hero it may be no more 
than a sign of temjwrary myocardial exhaus- 
tion directly duo to the c.xcessive ventricular 
rate. 



36. — Premature ventricular contraction. Simultaneoua electrocardiographic, jugular, 
and radial tracings. The rhythm is normal until the premature ventricular contraction 
(P.K.C.), which in this instance produces no radial beat, but only an intermission at 

the wrist. 


“ coupling.” As the rule is for them to per- 
sist in some degree indefinitely, jjatients should 
be assui*ed that they arc not a sign of heart 
disease. 

Pulsus Alteknans 

Pulsus alternans is the alternation of large 
and small beats in a regular pulse and with a 
normal cardiac rhythm. 

It is due to exhaustion of contractility of 
the heart-muscle, showing itself by a systolic 
output first large, then small. No pathological 
lesion is characteristic, but advanced organic 
disease of the cardio-vascular system is gener- 
ally found in cases which show this sign. 


Diagnosis. — Palpation of the radial pulse 
reveals alternation only when this is extreme. 
Further, true pulsus alternans is difficult to 
distinguish by the finger from a ptilstts W- 
(jeminus or coupling due to premature con- 
tractions. In fact, a radial tracing is the only 
satisfactory means for its identification. The 
diagnostic feature is the alternation of large 
and small beats which are equidistant (Fig. 37). 
Pulsus alternans is accentuated after the dis- 
turbance due to a premature contraction, Of 
it may not be evident except in the few beats 
which succeed such an abnormid oontrsotiiQi^ 
Again, a tracing which presents no alte nmtiiil . 
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when the rate is moderate may show it clearly The imj)oriance of distinguishing true pulsus 
when the rate is high in the same individual, alternans from pseudo-alternans, which has no 

e.g. in a paroxysm of tachycardia. prognostic interest, will be evident. Where 

Pseudo-alternans may arise from : (1) Preni- alternation arises merely from transient ex- 
ature contractions when these recur regu- haustion of contractility due to extreme tachy- 
larly after every normal beat (Kig. 3H), (2) cardia, as in a paroxysm, little importance is 

Auricular flutter where alternating grades of attached to it. 



Mg. 37.~Pul6UK aliernnnti. Rddial tracing which shows equidistant heats, alternately 
large and small. The alternation is accentuated after the single premature con* 

traction (*). 


block (e.g. 3:1 with 2:1) may ])roduce a Treatment. -This should be directed to 
radial jiseudo-alternans Jjanl to distinguish the underlying condition, myocardial, hyper- 
without an electrocardiogram. True pulsus tensive, or renal. Jiest is imperative. Digi- 
alternans may, liowever, occur with auricular tulis is cajiahle of inducing alternation as W’cll 
flutter (Pig. 8, A^ol. I, ]>. 143). (3) Rapid as otlier disorders of the heart-heat ; but it 
respirations when these lui]>peii to affect the is not coiitraindicat(‘.d because alternation is 
size of alternate radial beats (rcsjiiratory ju-esent, and sometimes it proves useful in 
pseudo-alternans). (4) Extreme dicrotisni of alleviating the symptoms of failure. A general 



Fig. 38.— Pulsus pseudo-alternans. Coupling of radial beats due to a premature 
auricular contraction (*) after each normal beat. The radial beats are of 
unequal height, hut they are not equidistant, (cf. Fig. 37.) 


the pulse, easily recognized because the dicrotic 
wave is unattended by any heart-sound. 

Prognosis. — Persistent pulsus alternans 
with a moderate heart-rate is, even considered 
alone, a sign of great prognostic value. It is 
of such grave import that few jiatients live 
for two years from the date of its recognition. 
Cheyne-Stokes respiration is not uncommon in 
association. The slighter form of alternation 
seen only after a premature beat has undoubted 
significance, though it is not so serious as the 
persistent form. 


anaesthetic should never be permitted when 
alternation is iiresent unless it is absolutely 
essential. 

Auricular fibrillation and auricular flutter 
are dealt with under their respective titles. 

John Parkinson. 

HEART-BLOCK. — A partial or complete 
blocking of the normal stimulus from auricle 
to ventricle, the result of interference with 
conduction through the auriculo-ventricv.lar 
bundle. 
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The Stokes- Adams s 3 mdrome is the combina- 
tion of recurrent syncopal or convulsive attacks 
with a slow pulse duo to partial or complete 
heart-block. 

Etiology. — Heart-block may occur at any 
age, but it is more common in adult and later 
life than in childhood ; it is more frequent in 
males than in females. 

Jcitie heart-block may occur in acute rheu- 
matism, and in 50 consecutive cases of this 
infection it developed to some degree in 15 (30 
per cent.). It has been recorded during dijdi- 
theria, influenza, and other acute infections, 
and in general septic infections, notably septic 
endocarditis. 

Chronic heart-block is commonly a late re- 
sult of syphilitic infection of the heart, especi- 
ally when the block is complete. Another fre- 
quent cause is antecedent acute rheumatism or 
chorea, diseases which are responsible particu- 
larly for the slight or moderate grades. Of 
less definite etiology are cases arising from local 
pathological lesions, the result of arterial dis- 
ease or other degenerative changes due to age. 

Pathology. — By experiments on dogs it has 
been shown that graduated crushing of the 
auricmlo-ventricular (A-V) bundle produces 
heart-block of a degree commensurate with the 
injury ; complete section of the main bundle 
invariably results in comidete dissociation of 
the auricle and ventricle. 

Pathological findings in man confirm this 
experimental work. Although disease may 
slowly invade part of the bundle without 
block, no case has been reported wlien? co?id mo- 
tion was unaffected after a lesion had entirely 
destroyed its continuity. Conversely, 
heart of a patient with heart-block during life 
shows on histological examination at death an 
adequate lesion of the A-V conducting tissue. 
As the basis of acute block, acute myocarditis 
is found involving the bundle which lies em- 
bedded in the myocardium. As the basis of 
chronic block, gumma or diffuse syphilitic in- 
filtration and fibrosis are (jommon findings. 
Aj)art from syphilis, localized fibrotic, degenera- 
tive, or calcarcious changes affecting the myo- 
cardium may implicate the bundle, cbaiiges 
often secondary to narrowing or oedusum of 
small branches of the coronary arteries. 

Stimulation of the vagus, e.g. by pressure in 
the nock, can determine a transient block, for 
the vagus conveys inhibitory fibres to the A-V 
conducting system, and it is by stimulation of 
thes(* fibres that digitalis may temporarily 
induce or accentuate block. 


Symptomatology.— Heart-block is often 
discovered clinically in the absence of any 
Kyin]>tom8 attributable to it. In fact, it 
should bo considered in its significance as a 
siijn unaccompanied by special symptoms, 
excepting only whore it is the foundation of 
the grave syncopal attacks first described by 
Adams and Stokes in association with a slow 
pulse. It is only in a minority of patients 
showing heart-block that such symptoms ever 
arise. 

Stokes-Adams syndrome. — Wlien block is ex- 
treme or complete, and few if any of the auri- 
cnlar impulses reach the ventricle, life would 
coa.se were it not possible for the ventricle 
itself to initiate contractions. This indepen- 
dent action of the ventricle is a slow one, 
commonly 30 40 a minute, and, until it is 
])roperly installed, th(‘- rate may fall even 
lower and render the ]>atient liable to attacks 
of cerebral aimunia. This is manifested by 
dizziness, syncope, convulsions, coma, even 
death, depending on the duration of standstill 
of the ventricle. In exceptional cases the at- 
tacks result from short runs of ventricular 
tachycardia with an imperceptible pulse equally 
incapable of maintaining the cerebral circu- 
lation. The patient is usually a man well 
advaiK'cd in years wlio, for some time, has dis- 
played symptoms and signs of arterial and 
myocardial disease. He may have felt nothing 
more than increased breathlessness on exertion, 
but often he will have suffered much from 
dyspiuoa, left thoracic pain, palpitation, in- 
somnia, and dizziness. Then, without any 
relation to the severity of these chronic symp- 
toms of cardiac failure, syncope occurs — per- 
haps frequently recurring to an alarming ex- 
tent. I’he attacks vary in degree from momen- 
tary loss of consciousness to convulsions and 
coma, or these may alternate. The face is 
])allid or cyanotic, the breathing stertorous or 
of Cheyne-Stokes type, and the extremities are 
cold. The pulse is remarkably and persist- 
ently slow, 30-40 a minute, perhaps falling 
under observation to 10-20, and ceasing en- 
tirely with the loss of consciousness. The 
pulse at the wrist corresponds with the ven- 
tricular beats, and therefore with the heart- 
sounds at the apex, but in the neck are seen 
more frequent pulsations imparted by the 
auricle, which is beating independently. The 
arteries are thickened and tortuous ; the 
systolic blood-pressure is often high — 160 to 
250 mm. Hg — apart from the actual attaoltt. 
Cardiac enlargement is usually present, but tlK) 
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distinctive sounds or murmurs are heard, ex- 
cept the muffled beats of the auricle between 
and periodically coinciding with the ventricular 
beats. The urine is often scanty and albu- 
minous. 

Myocardial disease and heart-block.— The 

strildng symptoms of Stokes-Adams disease 
have been described above as dependent 
upon severe or complete heart-block, though 
many with equal block escape such attacks. 
Slight and moderat-e degrees of block are far 
more common, and may produce no charactcr- 


The grades of heart-block. — (1) Delayed con- 
duction or slight heart-block, only to be recog- 
nized by graphic records. (2) Partial heart- 
block, in which certain auricular impulses are 
fully blocked and fail to effect a ventricular con- 
traction. The result of such partial block is a 
“ dropped beat ” or pause at the wrist (Fig. 39). 
If these pauses recur periodically, e.g. 1 in 3, 
or 1 in 2, the radial pulse will be correspond- 
ingly slow (40-50) and, with some ratios, 
irregular. (3) (\>nij)letc heart-block, where no 
impulses pass from auricle to ventricle. The 



Fig. 39. — Partial heart-block. Triple record. The interval between auricular contraction (P on 
electrocardiogram, and a on jugular tracing) and ventricular contraction {R on electrocardiogram, and 
c on jugular tracing) is greater than the normal— 0*2 sec. — and this P~R or a-c interval gradually 
increases until an auricular beat fails to produce a ventricular beat ; hence the pause at the wrist (*). 

The sequence of increasing block is then repealed. 


istic symptoms. But they have considerable 
significance as a physical sign ; indeed, block 
is the only direct sign of myocardial dis- 
ease. There may be symptoms, and serious 
ones, but they denote impaired efficiency of 
the heart-muscle and are an expression of the 
myocardial disease. Conspicuous among such 
symptoms are breathlessness on exertion, left 
thoracic pain, palpitation, and general weak- 
ness. In a proportion of cases mitral stenosis 
or other rheumatic valvular disease is asso- 
ciated. The grade of heart-block is no guide 
to the extent or severity of the myocardial 
lesion ; while, on the other hand, myocardial 
disease commonly runs its course without any 
block. 


auiicle beats independently at its normal rate, 
about 70, the ventricle at its slow rate of 30-40 
a minute (Fig. 40). Dissociation has oc(;asion- 
ally been rej)orted at higher ventricular rates. 

Vagal heart-block. — Apart from acute in- 
fections, high grades of block have occasion- 
ally proved to be transient. In such cases a 
vagal origin has been assumed, especially where 
atropine temporarily abolished it. 

Diagnosis. — If, in an elderly man with 
arterio-Bclerosis, repeated attacks of uncon- 
sciousness occur in association with a pulse- 
rate persistently below 40 a minute, the diag- 
nosis of Stokes-Adams syndrome may be made 
In any patient, whether syncoj)e occurs or not 
a regular pulse persistently maintained at 30-4( 
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a minute is presumably due to complete heart- 
block. 

Simple bradycardia with a rate of 50-60 
occurs in certain persons, especially in tlio aged, 
but exertion increases the rate in such cases 
and a graphic record will prove that Idock 
is absent. 

Partial heart-block may produce an occa- 
sional intermission at the wrist, or, if this 
recurs frequently, an irregular pulse (perhaps 
grouped in twos or threes) at a rate of 40-50 
a minute. In either case tlie diagnostic fea- 
ture of heart-block is sihncc oti listening at the 
ai)ex during tlie intermission. By auscultation. 


waves are not succeeded by the appropriate o 
wave, a ventricular beat must have been 
blocked and a corresponding pause will be 
evident in the radial tracing (Fig. 39). In this 
way the radial pulse in partied block may even 
bo halved (2 : 1 block) by the interception 
of every other auricular impulse. In the last 
degree, equidistant a waves are seen in the 
jugular curve with none but a fortuitous re- 
lation to the 0 waves ; the two chambers are 
dissociated, the pulse is slow (30-40) and 
regular, and complete heart-block is present 
(Fig. 40). 

In an electrocardiogram the electrical varia- 



Fig. 40. — Complete heart-block. Triple record. The auricular contractions, represented by P on the 
electrocardiogram and a on the jugular tracing, are completely dissociated from the ventricular con- 
tractions, which are indicated by R (or R~T) on the electrocardiogram, c on the jugular tracing, and 
by the radial beats at a rate of 40 a minute. 


therefore, an intermission or “ dropped beat ” 
due to heart-block is readily distinguished from 
the commoner intermission due to a premature ^ 
contraction, for the latter gives a feeble 
premature lub-dujrp at the apex during the 
pause at the wrist. 

Graphic methods. — By polygrai^h or electro- 
cardiograph the presence and degree of heart- 
block can be demonstrated. In the jugulo- 
carotid curve of the polygram there are only 
two waves concerned, a the auricular wave, and 
c the carotid w^ave indicating ventricular con- 
traction. The normal sequence is a-c within 
1 sec., so that if the a-c interval is prolonged 
beyond this we infer delay in conduction, i.e. 
slight heart-block. If, in addition, certain a 


tion accompanying auricular contraction is 
called P, and that coinciding with the onset 
of ventricular contraction is called R. Other- 
wise the indications of heart-block are the same 
as described for a and o waves respectively 
(Figs. 39 and 40). 

Prognosis.— In a patient first seen during the 
attacks peculiar to the Stokes- Adams S 3 mdiome, 
the pallor and unconsciousness will sufficiently 
ensure a serious outlook on his complaint ; and 
he may die in any attack, though it is seldom 
be succumbs in the first. Many cases recover 
and sooner or later attain absolute freedflOtt 
from attacks. Even if convulsions and coflOMi 
occur and attacks recur frequently for 
the patient may survive and live for mo u ftg 
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or years free from further recurrence and in 
fair health. Of course, with the rarest ex- 
ceptions, the heart- block persists, and with it 
the cardio- vascular disease of which it is a 
local sign. Hence the prognosis will depend 
upon the power of the myocardium to maintain 
an efficient circulation ; but of this efficiency 
the degree of block is not an index. It is best 
ascertained from the patient’s capacity for 
exertion without distress. This should not 
merely be compared with that expected in a 
man of his years, but also with his own cajm- 
bilities so many months and so many years 
before. Such consideration of symptoms will 
help most in prognosis. Of the physical signs, 
those indicative of great enlargement of the 
heart, extreme arterio-sclerosis, and secondary 
renal inadequacy are the most serious. OKdema 
of the legs may be the first direct sign of im- 
pending cardiac failure. In most cases of 
complete heart-block, though not nearly in all, 
the associated myoc.ardial disease will limit 
the expectation of life to a fe.w years. 

The acute heart-block arising during the 
course of acute rheumatism and other infec- 
tions is almost invariably transient, though 
the injury sustained may show its(^lf later in 
minor permanent forms of chronic block. 

Treatment. (1) Stokes- Adams syndrome. 

— In the presence of attacks the patient should 
lie with head low and legs raised or tightly 
bandaged. The body must be kept warm by 
abundant clothing and hot bottles. Oxygen 
should be administered without stint in cases 
showing cyanosis. The subcutaneous injec- 
tion of - so gr. of atropine sulphate is advis- 
able to nullify the vagal impulses which may 
possibly intensify the ventricular slowing in an 
occasional case ; it may be repeated as neces- 
sary if the syin])tonis abate t)r the pulse-rate 
increases as a result. Digitalis may be ad- 
ministered if there are accompanying signs of 
failure, such as oedema ; it does not further 
reduce the slow rate. 

In a case with a syjdiilitic history or giving 
a positive Wassermann test^ a course cf mer- 
cury, ung. hydrargyri 1 dr. daily, should be 
practised for six weeks. Iodide ^-1 dr., well 
diluted, may be given daily for several months, 
avoiding only iodism. Salvarsan preparations 
will often be contraindicated in old arterio- 
sclerotic patients, but if enterprised, a small 
dose intravenously should first be used, such 
as 0*3 grm., to be followed by four doses of 
0-6 grm. at intervals of a week. 

(2) Aonie heart-block. — The development of 
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block during acute rheumatism, diphtheria, or 
other infections should be accepted as a sign 
of acute myocarditis necessitating prolonged 
rest in bed and a very gradual return to 
physical exertion. 

(3) Chronic heart-block.— As this gives rise 
to no characteristic symptoms, except in cases 
with Stokes-Adams syndrome, treatment is 
directed to the underlying arterial and myo- 
cardial disease. Sypliilis is treated as sug- 
ge.sted above. In general arterio-sclerosis, 
iodide may be given in doses of 15-30 gr. daily, 
with intermissions. When symptoms and signs 
of heart failure appear, especially with oedema, 
digitalis should not be withheld, though it may 
intensify a partial block. Parkinson. 

HEAT-EXHAUSTION {see Sunstroke). 
HEAT-STROKE (see Sunstroke). 
HEBEPHRENIA (sec Dementia Pr^cox). 
HEBRA’S PRURIGO («ec Prurigo). 

HELM INTH I ASI8 (see Intestinal Worms). 

HEMERALOPIA (see Day Blindness and 
Night Blindness). 

HEMIAN>ESTHESIA (see Nervous Sys- 
tem, Central, Local Lesions op). 

HEMIANOPIA. — Blindness of the corre- 
sponding halves of tlie visual fields in both 
eyes, due to lesions affecting the conducting 
))aths or visual centres at or behind the chiasma 
where the two optic nerves undergo a partial 
d(u;ussatiun. A lesion at the chiasma itself 
often jiroduces loss of vision in both temj)oral 
fields (bitemporal hemianoiua), as it is liable 
to injure the de.eussating fibr(is tliat convey 
impulses from the nasal lialf of each retina. 
]j(?sions of th(^ oj)tic tracts or (jcntres heliind 
the chiasma produce homonymous hemianojaa 
on the opposite sid(‘ — that is, blindness in the 
temporal half of the fi(‘ld of the contralateral 
eye, and in the nasal half of the homolateral 

The blindness in h(miianoj)ia due to a lesion 
in front of the occipital cortex, in the optic 
tract, })rimary optic centres, or optic radia- 
tions, is generally limited by vertical lines 
through the fixation points, but only portions 
of the homonymous fields may be lost, particu- 
larly in small lesions of the parietal lobe that 
involve the optic radiations. When the visual 
area in the occipital cortex is disturbed, the 
heniianopia varies with the extent and situa- 
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t.ion of the lesion. The visiio-sensory cortex is 
distributed round the calcarine fissures on the 
inner aspects of the occipital lobes, from the 
junction of the calcarine with tlie parieto- 
occipital fissures to the posterior poles of the 
hemispheres. Macular or central vision is 
represented at the posterior pole, and the suc- 
cessive concentric zones of the visual fields 
from the fixation point outwards are repre- 
sented in the same ordi^r from behind forwards 
along the calcarine fissure. Further, the c.ortex 
of the upper portions of the calcarine areas 
corresponds to the upper halves of the retin®, 
and the lower to the lower. Consequently, if 
we were to unfold the calcarine fissure by 
pulling its lips ajiart, the line forming the 
deepest part of tlie fold would correspond in 
function to the horizontal meridians of the 
opposite halves of the visual fields, the cortex 
above this line to the lower halves of the fields, 
and that below this line, to the upper portions 
of the fields. Owing to this areal projection 
of the retina on the visual cortex, small lesions 
in the calcarine region may jiroduce loss of 
vision in limited areas of the oiJposite hom- 
onymous fields. The most common of these 
defects are the quadrantic liemianopias, in 
which the blindness is roughly limited by the 
horizontal meridians. 

The fact that many lesions affect both radia- 
tions and cortex adds considerably to the diffi- 
culties found in the interpretation of visual 
defects dne to cerebral lesions. 

The Wernicke pupillary redaction ociasion- 
ally proves useful in differentiating between a 
liemianopia jiroduced by a lesion of the tract 
or primary optic centres and om; situated in 
the optic radiations or occijiital lobe. When 
a disturbance producing hemianopiu is in the 
former region, the pupil fails to react to light 
thrown on the blind portion of the retina. 
Tlie test has to be mad(^ with car(% and on the 
whole is of no grent value. ^ 

HEMIATROPHY (see HEMiHYrERTROPiiv, 
OONGENITAIa). 

HEMIATROPHY OF FACE (see Facial 
Hemiatrophy). 

HEMIORANIA (see Migraine). 

HEMIHYPERTROPHY, OONQENITAi.. 

— Hypertrophy bmited to one side of the body 
has occasionally been noticed within a few 
months or years after birth. The affected side 
continues to grow more quickly tlian the other. 
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so that a marked asymmetry results. Hie 
limbs on the hypertrophied side are both 
longer and more developed than the normal, 
and in a typical case all the structures on that 
side, including one half of the tongue, and 
the corresponding tonsil, salivary glands, kid- 
ney, suprarenal gland, and testicle, take part 
in the overgrowth. When the hypertrophy is 
left-sided the patient is usually left-handed. 
The causation is not known, but a central 
nervous origin is 8us]H»cted. In other cases 
the liypertrophy is crossed in distribution, the 
leg being affected on one side of the body 
and the arm on the other. Possibly one limn 
only may be affected, but such cases arc 
cajiable of other interpretations. 

This unusual condition must be distinguished 
from the hemiatrophy (more correctly styled 
liypotrophy) wliicli is either congenital in 
origin and due to cerebral lesions before birth, 
or results from similar lesions during child- 
hood. It is also simulated by hemiatrophy 
occurring after full bodily development, and 
gimerully associated with sclerodermia. Oases 
in which more fat occurs on one side of the 
body than on the other may be imperfect 
examples of either henii hypertrophy or hemi- 
atropiiy. 

Finally, hemiliypertrophy must be separated 
from trophcedenia, in which a solid cedema 
occuirs in one or more limbs ; and from en- 
largement of the limbs due to dilated congeries 
of veins or lymphatics (pseudo-elephantiasis). 

rs’o satisfactory treatment is known. 

Frepeuick Langmeap. 

HEMIOPIA (see IfEMiANoriA). 

HEMIPLEGIA. — A condition of weakness or 
paralysis of the movements of one side of the 
body, due to destruction of the cortical motor 
centres of one hemisphere, or to interruption 
of one pyramidal tract above the cervical 
enlargement. It may be produced by lesions 
of vascular origin, as h&emorrhage from or 
occlusion of an artery, by a tumour or abscess 
which compresses or invades the motor cortex 
or its efferent fibres, by their involvement in 
encephalitis or their injury by trauma. Arteriai 
spasms may be responsible for transient at- 
tacks. Hemiplegia is consequently a symptom 
rather than a disease ; the disease is the patho- 
logical condition that has caused it. As 
pyramidal tracts decussate in the posteripit 
portion of the medulla oblongata, the loss to^ 
power is on the opposite side to that of 
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lesion in the brain when the disease lies above 
this level. 

Symptonuitology* — In the early staf^c tlio 
loss of power is essentially a flaecid palsy- i.e. 
the muscles are flabby and toneh'ss, the affected 
limbs when moved passively offer little or no 
resistance, and if raised fall immediately and 
inertly to the bed. The palsied cheek flaps 
in and out with each respiration. When the 
onset is sudden there is occasionally a phase 
of early rigidity which lasts a few days only. 
Late or permanent rigidity usually begins to 
develop three or four weeks aftc^r the stroke, 
and the palsy them becomes spastic. If the 
onset is gradual, as when diui to a ccn^bral 
tumour, rigidity appears much later. 

The degree of paralysis varies in different 
groups of muscles and with the stage of the 
illness. In the severer cases the loss of })ower 
is at first usually complete in the arm, but 
there is always some return of movement at 
the shoulder, and feeble flexion of the elbow 
generally becomes jjossible. Tiie paralysis of 
the wrist and fingers, on the contrary, often 
remains complete. In milder cases the rule 
is that the proximal muscles are less affected 
than the distal ; there may be little feeble- 
ness of the movenienis of the shoulder and 
elbow though the fingers are paralysed or 
very w^eak. Certain movements are also liable 
to suffer moT(5 than others ; abduction of the 
shoulder is always much weaker than adduc- 
tion, extension of the elbow than flexion, and 
the extensors of the fingers are invariably 
more seriously involved than the flexors. 

In the lower limbs also the juovernents of 
the distal segments are affected more*, than 
those of the proximal. It is rare to find no 
power of flexion and extension of the hij) after 
the first few weeks, though the ajikle move- 
ments are lost, or veiy feeble and restricted 
in range. Loss of the individual iiioveine-nts 
of the toes, which can be then moved only 
cw hloCy is, as a rule, the most obvious sign 
of a mild or recovering })aresis of this limb. 
The affection of the trunk muscles is always 
less obvious than that of the limbs ; a paresis 
of the abdominal muscles may make it diffi- 
cult for the patient to sit up, and paresis of 
the erector spinie allows him to fall or slide- 
over to one side. As Hughlings Jackson 
pointed out, the excursions of the affected 
side of the chest are often greater than those 
of the opposite side in ordinary respiration, 
since the bulbar centre which regulates the 
automatic movements of respiration is freed 
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from cerebral control, while in voluntary ex- 
pansion of the chest this side moves less than 
the normal. The relative escape of the trunk 
movements is usually explained by Broad- 
bent’s hypothesis, that muscles which habitu- 
ally act symmetrically with the corresponding 
muscles of the other side receive cortical 
impulses from both halves of the brain, and 
consequently when a lesion interrupts the one 
path the other hemisphere can still supply 
.stimuli for voluntary movement. 

It is for the same reason that the muscles 
of the upper part of the face, the frontalis and 
corrngator, are never completely paralysed. 
The orbi(;ularis palpebrarum usually escapes 
to such an (ixtent that the patient can close 
Ills eyes comfortably, though there is generally 
an unmistakable weakness when he is asked 
to screw them up tightly. On the other hand, 
the movements of tlie cheek and lips arc con- 
siderably affected ; in showing the teeth this 
corner of the mouth is raised and retracted 
l(‘8s than on the normal side, the naso-labial 
fold is less pronounced, and the muscles con- 
cerned in the act tire quickly if the effort be 
maintained. In attempting to whistle or blow 
out the cheeks the air escapes between the lips ; 
also, food collp<‘ts between this check and the 
teeth. When the palsy is severe, saliva and 
fluids taken into the moutli may dribble from 
the affected corner. The tongue when pro- 
truded deviates towards the paralysed side. 
On tlic other hand, the muscles of mastication, 
the masseter, temporal, and pterygoid, are not 
appreciably affected, and, unless the causal 
lesion involves the brain-stem, none of the 
ocular muscles are paralysed. When, how- 
ever, there is hemianopia the eyes are usually 
deviated towards the unaffected side, and lateral 
movement in the opposite direction is incom- 
plete or requires undue effort. There may ho 
a transient difficulty in swallowing in the early 
stages of a severe attack, and the articulation 
of words may be affected too. These symptoms 
are more common in left- than in right-sided 
hemiplegia. 

In recovery, of which some evidence is 
generally found in the second or third week 
at least, the return of power occurs in the 
reverse order to the degree of paralysis. The 
movements of the face, and then those of the 
leg, begin to improve, while the arm, or its 
distal segments, may remain paralysed. Many 
patients walk again even when the cerebral 
destruction is extensive, while even slight 
lesions may leave the hand useless. It is 
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always the finer and later-acquired functions 
that suffer moat ; the skilled mechanic or the 
musician can rarely resume his former occupa- 
tion with his original skill, no matter how 
complete the recovery may be. 

A further complication is the onset of late 
rigidity. This is due to the development of 
an excess of tone in the paretic muscles owing 
to the removal of the inhibitory control by 
which the forebrain checks the spinal and 
bulbar reflex mechanisms. Eigidity is an ex- 
aggeration of the normal tone of the muscles. 
On its appearance the limbs become stiff and 
resistant to passive movement, and it restricts 
the range and makes it more difficult for the 
patient to execute the movements that he can 
innervate. As voluntary effort may excite 
the reflex centres, movements that the patient 
does not desire may occur. The rigidity pre- 
dominates in certain groups of muscles, as 
in the adductors and flexors of the arm and 
the extensors of the leg ; it consequently tends 
to keep the limbs in certain attitudes, and cm\- 
trarfiircti, or organic shortening of the muscles, 
are then liable to occur. This leads to fixation 
of the limbs in positions from which they cannot 
he moved by any moderate force. The arm 
is usually adducted at the shoulder and flexed 
at the elbow, fingers, and wrist, while in the 
leg the shortening of the calf muscles prevents 
dorsiflexion at the ankle, and the heel does not 
come to the ground in walking. 

The modification of the reflexes is constant 
and characteristic. The arm- jerks, knee-jerk, 
and ankle-jerk are exaggeratecl on the palsied 
side, and clonus can usually be elicited, esj)e- 
cially at the ankle and knee. Contractures 
of long standing may make it difficult to 
elicit tluise reflexes. The abdominal reflexes 
are, on the other hand, absent, and stimulation 
of the sole evokes an extensor response — i.e. 
liahinski’s sign- on the affected side. 

The state of sensatioii varies. In many 
cases of severe motor paralysis no disturbance 
can be detected ; in a small proportion there 
is considerable loss, while in the majority it 
is only by careful examination that any alter- 
ation can be discovered. This variability de- 
pends on the site of the lesion. As the percep- 
tion of touch, pain, and temperature depends 
primarily on subcortical centres, and especially 
on the optic thalamus, these forms are never 
affected severely by cortical lesions. The 
presence of complete anassthesia in such cases 
always suggests hysterical complications. But 
the discriminative properties of sensation, as 


the localization of stimuli, the sense of podtioiif 
and the appreciation of size, shape, andweii^t, 
are cortical functions that suffer when the 
sensory cortex in the parietal lobe or its afferent 
flbres are damaged. These distuihanoes, which 
are frequently neglected in ordinary examina- 
tion, are much more important than loss of 
cutaneous sensibility, since they make the 
limb useless for all expert or delicate work. 
Lesions of the posterior limb of the internal 
capsule, which frequently extend into the 
optic thalamus, may produce grosser loss of 
all forms of sensation ; and if the fibres of the 
sensory path are involved in the brain-stem 
where they run in a compact bundle there 
may be a still severer affection. 

Capsular lesions often produce a htmianopia 
(q.v.), and cortical and subcortical foci in the 
left hemisphere are often associated with 
aphasia (q.v.). Earcr oonij>lications are the 
presence of severe pains in the paralysed 
side of the body, occurring when the lateral 
nucleus of the thalamus is involved (thalamic 
syndrome), and the occurrenee of involuntary 
movements, as tnunor, ])08t-hemiplegic chorea, 
and athetosis ; the latter are usually asso- 
ciated with lesions of the basal ganglia and 
inidhrain. lV)Ht-hemi{>legic epilepsy is not un- 
common ; it occurs cither as localized spasms 
of the aff«U'ted limbs, or as generalized con- 


vulsions with loss of consciousness. 

Trophic disturbances are not so prominent 
as in ]»aTaplegia. The bedsores which may 
develo}) in an imconsc.ious or severely paralysed 
]mtient are due to had nursing and are avoid- 
able. The ]>aralysed muscles waste only to 
a slight degree ; the skin becomes dry and 
badly nourished, and the nails grow irregular 
and lose their gloss. The most important of 
these changes are the arthritic lesions, which 
lead to articular roughening and adhesions 
and to periarticular thickening. All the joints 
of the affected limbs may be involved, but 
most commonly the shoulder, the wrist, and 
the metacarpo-phalangeal. These lesions re- 
strict the range of movement and cause much 
pain. Arthritis is the most frequent cause of 
pain in hemiplegia. 

The clinical picture of hemiplegia varies 
with the site of the disease. Cortical lesions 
tend to cause limited palsies with affection of 
the discriminative aspects of sensation only, 
while capsular destructions produce wider- 
spread paralysis and grosser sensory loss, often 
associated with hemianopia. In the upper pall) 
of the midbrain the nucleus or root of one 
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oculo-motor nerves may be involved in addition 
to the homolateral p)n'amidal tract, and con- 
sequently j)aralysiR of certain of the. ocular 
muscles on the side of the lesion and a hemi- 
plegia of the opposite side result — superior 
alternate paralysis. In the pons the trigeminal 
roots may suffer, so that we find paralysis of 
the masticatory muscles and loss of sensation 
on the same side of the face, with paralysis of 
the opposite limbs ; or the facial nerve or its 
nucleus may be damaged so that a flaccid 
and atrophic palsy of the face is associated 
with a spastic weakness of the opposite side 
of the body (the Millard-Guhler type). Lesions 
lower in the bulb may cause j)aralyRis of tlie 
tongue, palate, or larynx, with an alternate 
hemiplegia. In disease of the brain-stem the 
horaolateral unparalysed limbs may be ataxic 
owing to involvement of part of the cerebellar 
system. Unilateral injury or disease in upper 
segments of the cervical cord often produces a 
spastic paralysis of the limbs and trunk of 
the same side, since the pyramidal tract has 
already decussated at this level, but the func- 
tions of the cranial nerves arc not affected 
and there is usually loss of pain and thermal 
sensibility on the opposite side (the Brown- 
Sequard syndrome). 

Differential diagnosis. — Hemiplegia is a 
symptom of disease of the upper motor })ath. 

A study of the distribution t)f the paralysis, 
rigidity, and contra(;tures, and especially of 
the reflex changes, can rarely leave any doubt 
of its nature. In diagnosis the question of 
hysteria is the most important, as hysterical 
hemiplegia is not uncommon. The distinctive 
features are the mode of onset, the absence of 
any adequate cause as vascular or cardiac 
disease, and the state of the reflexes, which 
are never abnormal in hysteria. It may be 
difficult to elicit the jdantar reflex, but the 
essential point is that an extensor response, 
which is almost invariable in hemiplegia, (^an 
never be obtained. Further, positive signs of 
hysteria, as complete or irregular hemianses- 
thesia, restriction of the visual fields, and 
abnormal suggestibility, can confirm the diag- 
nosis. Finally, hysterical hemiplegia is flaccid ; 
and if the limbs o})pose resistance to passive 
movement it is due. to an active contraction 
which can easily be distinguished from true 
ligidity. 

Hemiplegia is occasionally a symptom of 
wramic states, and is then due to structural 
or functional affections of the motor system 
or to transient spasm of the arteries. More 
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difficulty may be experienced in its differentia- 
tion from certain cases of chorea and paralysis 
agitans. Many cases of chorea begin with loss 
of power on one sid(% and that disease should 
always be sus]>ect(*d when this symj)tom de- 
veloj)S gradually in a child or a young pregnant 
woman. This j)aralysi8 is alw^ays flaccid, an 
extensor resjwnse can never be obtained, and 
the characteristic restlesR movements can gener- 
ally be observed, though perhaps only in the 
tongue. In unilateral paralysis agitans the 
uselessness of the limbs develops gradually, 
the peculiar stiffness of the muscles is generally 
more prominent than their loss of power, the 
reflexes arc unaltered, and the observation or 
the history of tremor settles the diagnosis. 

Treatment. — The proper treatment of hemi- 
plegia, no matter w'hat its origin, is extremely 
important in the early stages, though often 
neglected. Its aims must be (1) to keep the 
muscles in as natural a state of nutrition as 
possible, (2) to prevent the formation of con- 
tractures and joint-changes which may limit 
the range of the movements that the patient 
can perform, (3) to entsourage and make the 
most of any voluntary movement that returns, 
(4) to re-cducate as far as possible the functions 
of the affected limbs. 

Massage and passive limb movements are es- 
sential when th e limbs are badly paralysed. This 
treatment should be begun in the first week and 
apjdied once a day at least ; the massage may 
be vigorous, with deep kneading of the mus- 
cles ; the passive movements should be through 
the full possible range at every joint. Elec- 
tricity is not necessary and is often harmful, 
as it tends to excite reflex contractions and 
increase the rigidity. To avoid the formation 
of contractures and joint-changes it is, in the 
first jdace, nc'cessary to ])rev(';nt tlie limbs from 
lying for long in any one position, as the 
muscles buid to sJiorten and the joints to be- 
come fixed in the ])osition they are allowed 
to assume. Tlie elbow, for instance, will 
become fixed in flexion if the arm constantly 
lies flexed, and in extension if the elbow is 
permanently extended. There is consequently 
a better chance of a useful limb if it is fre- 
quently moved from one position to another. 
As rigidity is essentially a reflex phenomenon 
excited by peripheral stimuli, the limb should 
be preserved from cold, draughts, and other 
excitations by being wrapped in cotton-wool 
or enclosed in long stockings ; this is par- 
ticularly important in the ann. Frequent 
passive movements and massage around the 
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joints are the only means of avoiding the 
occurrence of disabling arthritic changes. 

Many hemiplcgics readily pass into a passive, 
resigned state, and rely on massage and elec- 
tricity to help their recovery. It is therefore 
extremely important to insist to the patient 
that any movements he can make unaided arc 
much more valuable as a stimulus to recovery 
than anything the masseur or electrician can 
do for him. lie must be urged to make as 
])erfect as possible any movements he can do 
and to acquire new ones. Kc-education, when 
persisted in, is frequently most effective. The 
})atient’s awkwardness is partly due to the 
fact that he is satisfied with the movements 
that cost him least effort. These should be 
carefully tiiialyscd and Lis errors corrected, 
lie soon begins to walk, for instance, more 
easily and more naturally when trained to 
flex his knee and raise his foot pro})erly from 
the floor with each step. The isolated and 
delicate movements of the fingers can often 
be improved to a remarkable degree by ap])ro- 
priate education if any power of movement 
returns. For this purpose a trained attendant 
is desirable, but a careful doctor can gentTally 
devise and recommend exercises which an 
intelligent patient can then practise alone. 

F. C. ruHSEU. 

HENBANE POISONING (see Poisons 
AND Poisoning). 

HENOCH’S PURPURA (see Punn/UA). 

HEPATIC ABSCESS (see Livek, Adscess 
of ; Tropical Abscess). 

HEPATOPTOSIS (see Visceroptosis). 

HEREDITARY ATAXIA (see Ataxy, 
Hereditary Cerebellar ; Friedreicu’s 
Disease). 

HERMAPHRODITISM.-'True hermaphro- 
ditism is a condition of congenital deformity 
in which the sexual glands, or gonads, par- 
take of the characters of both sexes, and are 
called “ ovotestes.” The external genitals are 
imperfectly developed and exhibit features 
common to both sexes, while the secondary 
sexual characters may be anomalous, mixed, 
or partially absent. The true hermaphrodite 
is, however, extremely rare, and so far only 
five reported cases have stood the test of 
microscopical examination. 

Almost all cases of so-called hermaphroditism 
really fall under the head of pseudo-herma- 
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phroditism, in which the gonads are definitely 
male or female in structure, while the external 
and internal genitals are of the opposite sex 
and imperfectly developed. Inasmuch as sex is 
determined by the sex gland or gonad, these 
cases must be regarded as males or females 
with inadequately developed external and 
internal organs. 

This will be more readily understood when 
it is remembered that the genital system is 
developed from the same original foetal struc- 
tures, by a growth of some elements and a 
partial suppression of others (proper to the 
opposite sex), so that in both sexes there is 
normally a coin])lctc representation of the 
original rudimentary structures, the female 
characters remaining vestigial in the male, 
and vice versa. Examples of homologous 
organs are the penis and the clitoris, the scro- 
tum and the labia majora, Cowper’s gland and 
JlarthoUn's gland. 

If, now, during the processes of development 
of a foetus ])ossessing a testis, the full growth 
of the external genitals proper to the male sex 
fails, the penis may approximate to the size 
of the clitoris, and the lateral halves of the 
scrotum may not unite and will thus resemble 
the labia majora. Further, there may be an 
excess of development of the Mullerian system 
of Fallopian tubes, uterus, and vagina beyond 
the vestigial condition found in the normal 
male, and yet scarcely reaching the complete 
stage of the normal female. At first sight such 
a patient would superficially resemble a female, 
esjjccially if, as is often the case, the testicles 
were undcscended and the penis hypospadic, 
but, strictly, he will be a male on account of 
the testicular characters of the sex gland. 

In a similar fashion, but much more rarely, 
the gonad is an ovary, with median union of 
the labia majora and hypertrophy of the 
clitoris. If there are also small labial hernias, 
the likeness to a male will be still more striking. 

The first type, where the sexual gland is a 
testis and the external organs appear to be 
those of the female, is defined as a male pseudo 
hermaphrodite y while the second type is de- 
scribed as a female pseudo-hermaphrodite. 

The secondary sex characters of voice, hair, 
adipose distribution, mammary development, 
and muscular power are very variable, and, in 
cases of this deformity, may not co^orm to 
the apparent sex as indicate by the external 
genitals. Further, they may be of a mixed 
type, some being those of the male, otheia 
peculiar to the female. 
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HERNIA, ABDOMINAL 


The clinical importance of hermaphroditism 
lies in its diagnosis, for of treatment there is 
none, except for the minor condition of hypo- 
spadias. 

Sex is decided by an inspection of the 
infant’s external genitals at birth, and during 
childhood a pseudo-hermaphrodite is rarely 
discovered. It is a development of the 
secondary sex characters at puberty not in 
keeping with the child’s apparent sex which 
usually gives rise to the suspicion that an 
error has been made ; or later, when the 
question of marriage is being considered, the 
patient may seek advice on account of ill- 
development of the external organs, or be- 
cause there has been no menstruation. More 
rarely, a “ female ” jmtient may consult a 
practitioner on ac-count of sterility, when it 
may be found on examination that “ she ” is 
really a male. 

When a patient is seen at or just after 
puberty the essential requirement is the correct 
diagnosis of the true sex, in order that he or 
she may take the proper place in social life. 
As has been already stated, the only true test 
of sex is the nature of the gonad, but this can 
rarely be discovered, exce])t in unusual cases 
where an apparent undescended t-esticle is 
removed at operation and found on micro- 
scopical examination to be an ovary. A 
careful examination of the internal and ex- 
ternal genital organs will usually point to 
which sex their general development inclines ; 
and when the secondary sex characters are 
mixed or partially absent this is the safest 
guide for determining the real sex of the 
individual. In those cases, however, in which 
the genital organs arc not sufficiently distinc- 
tive, the secondary sex features may serve as 
a guide, not so much to the true gonad-sex of 
the patient as to the proper category for social 
life. In most of such cases the sexual influence 
of the gonads is not sufficiently strong to over- 
come the tendencies of education and training, 
where these have been counter to the true sex, 
and such individuals should be brought up 
according to the indication of the secondary 
characters. 

If it is found that a mistake has been made 
in the previous training, of which both patient 
and friends are unaware, it is unwise to alter 
the training or give information of the error. 
Marriage should always be most strongly dis- 
courage, as the patient is invariably sterile 
and physically incapable of entering fully into 
marital life. A. W. Bourne. 


HERNIA, ABDOMINAL.— A hernia is a 
protrusion of a viscus from the cavity in which 
it is normally contained. Abdominal hernias 
will alone be considered in this article. 

Hernias arc named according to the position 
in which they occur, the inguinal, femoral, and 
umbilical hernias being the most frequent 
ones. More rarely, diaphragmatic, obtu- 
rator, and perineal hernias are seen ; whilst a 
ventral hernia is one appearing through the 
anterior abdominal wall at some point other 
than those mentioned. 

Etiology. 1. Congenital. — Russell and 
Murray have shown that the most important 
factor is the i)r(vsence of a congenital pouch of 
peritoneum. This is especially so in the case 
of inguinal hernias, only a very small propor- 
tion of these being acquired. Many femoral 
hernias are also congenital. Diaphragmatic 
hernias are in most (;ases d(!pcnd(‘Jit upon con- 
genital absence of a portion of the diaphragm, 
but may bc‘, due to rupture of the muscle- 
fibres from trauma. 

2. Increased intra-abdominal pressure. — This 
factor may occasionally be the cause of in- 
guinal hernias in eldc'.rly people, and also of 
femoral hernias. Obturator hc^rnias and some 
hernias of the mid-line are generally due to 
increased pressure. 

3. Traction. — This is not a common cause, 
but pads of extraperitoneal fat in the linea 
alba, and perhaps even in the inguinal and 
femoral regions, may drag out with them, as 
they increase, a pouch of peritoneum which 
forms a hernial sac. 

4. Traumatism. — In courts of law it is very 
commonly maintained that a hernia may be 
caused by one severe accident. There is no 
doubt that in the majority, if not in all, of 
these cases the peritoneal sac was of congenital 
origin, although it is possible that such an 
act of trauma might cause a viscus to descend 
into the sac. In certain cases operation, 
especially if sei)sis of the abdominal wall has 
occurred, is the cause of one variety of ventral 
hernia. 

Pathology. — The important constituent of 
a hernia is the sac, a pouch of peritoneum 
which is present in nearly all cases. In the 
congenital types it consists of a portion of 
peritoneum which, present in the embryo, 
should be obliterated before birth. It is char- 
acterized by its flask-like shape. The narrow 
jjortion, the neck, where it is attached to the 
peritoneal cavity, is often thickened in old- 
standing hernias and may be almost cartila- 
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piiioiis in firmness. Beyond this the sac widens 
to form the body, and is then rounded off as the 
fundus. In acquired cases the neck is much 
wider and frequently, indeed, is the largest 
portion of the sac. Such a condition is well 
seen in direct inguinal hernias. 

According to the nature of the contents of 
the sac, different varieties of hernia are recog- 
nized : 

(a) Epiplocele. — The sac contains only omen- 
tum. It may be free or adherent. If adherent 
at the neck sufficiently to occlude the opening, 
fluid may collect, giving rise to a hydrocele 
of the hernial sac. 

(h) Enterocele. — Here intestine is alone pre- 
sent in the sac. If omentum be also present 
the condition is known as an c^itero-cpij^loccle. 
The gut within the sac may undergo various 
cliangcs. Its circulation may be obstructed 
by tJic sac or by some structure within or 
without the sac — a condition ultimately lead- 
ing to gangrene of the gut. The hernia is then 
said to be stramjulated. If only a portion of 
the lumen is strangulated, the condition is 
known as a Jiichter’s hernia. A LiUre's hernia 
is one in whieli a Meckel’s diverticulum is 
strangulated. The contents may be prevented 
from passing down the lumen, when the hernia 
is said to be “ obstructed.” Viscera other than the 
gut may be contained in the sac, such as the 
bladder, uterus, Fallopian tube, or ovary. 

(c) Extrasaccular hernia. — In this case, a 

viscus lies partly or wholly outside the hernial 
sac, although the latter is always 

present. The extrasaccular viscus is one which 
within the abdomen has normally only a 
partial i)eritoncal covering. As the sac in- 
creases in size it drags this viscus through the 
abdominal walls, and thus the jiortion which 
is normally retrox)critoncal lies outside the 
heimial sac. The cflBcuni, bladder, and iliac 
colon are the viscera most frequently found 
in this position. 

(d) Irreducible heniia.~Apart from strangu- 
lation or the presence of an extrasaccular 
viscus, the contents may be irreducible. The 
commonest causes of this condition are the 
formation of adhesions between the various 
contents or between the contents and the sac 
wall, and the increase in bulk of the contents 
after they have been prolapsed. 

General tymptomatology. — There will 
be no evidence of a hernial sac until some of 
the (contents of the abdomen have protruded 
into it. 

A reducible hernia is characterized by a 


variable swelling, often disappearing entirely 
when the patient lies down, but suodenly ap- 
pearing when he stands or increases his iutca- 
abdominal pressure. When compressed by the 
examining hand the contents may be reduced 
into the abdomen and the swelling disappeu. 
In the case of an epiplocele this reduction will 
be gradual, but in the case of an enteiocele 
it will be accompanied with a gurgling sound 
us the gut is pushed back. In addition to the 
inconvenience of a lump the patient may oom- 
]ilain of a certain degree of pain. 

Extrasaccular hernias are generally large, and 
only reducible in x)art. A solid viscus such as 
tlie uterus or ovary may bo felt, and if the 
bladder be jmvsent it may be noticed that 
the swelling enlarges as the bladder fills and 
is decreased after micturition. 

If strangidation occur there will bo the on- 
set, iisiialiy sudden, of severe, sickening pain, 
followt'd by collapse, vomiting, and complete 
constipation. The hernia will be extremely 
tender and irreducible. If it is unrelieved 
the vomiting Ix^c^omcs fsDcal, the colla|>8e more 
]>ron(>unced, and the })atient morilmnd. Occa- 
sionally the onset is more gradual, the con- 
dition often being mistaken for obstruction. 
In this case the hernia may become irreducible. 
There will be st(!adily increasing pain and, 
later, the onset of vomiting, the patient then 
passing into the characteristic condition de- 
scribed above. In the early stages the swell- 
ing may be mistaken for an inttamed gland, 
but the sudden onset, the absence of a wurco 
of infection, and the presence of vomiting or 
c.onstix)ation should prevent such a mistake. 
Obstr action Ls rare, being most frequently seen 
in umbilical hernias containing large gut. It 
is accompanied by colicky pam, occasional 
vomiting, and visible peristalsis in the hernia. 
If unrelieved, the increased pressure of the 
intestinal contents may lead to obstruction 
of the circulation at the neck of the sac, and 
hence to strangulation. 

Inguinal Hernia. — The hernial protrusion 
takes jJace into the inguinal canal. Two main 
varieties are described. In (a) indirect hernia 
the protrusion occurs through the internal 
abdominal ring, the neck of the sac being 
external to the deep epigastric artery. In (h) 
direct hernia the sac is situated internally to 
this vessel. The former variety is probably 
always congenital in origin, the latter probably 
acquired. , , 

Pathological anatomy* — Certain vaiieties m 
the indirect form are recognized. In the ooih 
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genital the sac is formed by a persistent por- 
tion of the processus vaginalis. If the per- 
sistent portion extends only a part of the way 
along the cord the hernia is known as funicu- 
lar.** If it is continuous with the tunica 
vaginalis the condition is described as a 
“ vaginal ** hernia. In the “ infantile ” type 
there is a second j)Ouch of peritoneum; and, 
according to the condition of the processus 
vaginalis, six further divisions of this variety 
have been described by Lockwood. Of late, 
doubt has been cast upon this method of 
formation. 

With an undescended testicle the conditions 
are modified. The proc.essus vaginalis is open 
in its whole course, and there is a potential 
hernia. Owing to the position of the testicle 
the hernial sac may burrow among the muscular 
layers of the abdominal wall, constituting the 
so-called “ interstitial ” hernia, when the sac; is 
often bilobed. It is always thin-walled and 
adherent to the structures of the cord. 

The direct hernia may be situated internally 
or ext-ernally to the obliterated hyjiogastric 
artery, and hence will either pass through 
or lie externally to the conjoined tendon. 

Symptoms, (a) Indirect liernia. — Frequently 
a swelling is found shortly aft(;r birth. When 
the child cries there is a definite bulge in the 
inguinal canal, or perhaps even a mass which 
passes into the scrotum. The hernia may be 
reduced and not return for a long period, 
giving rise, especially if a truss has been worn, 
to the false belief that the hernial sac is closed . 
A similar condition may be seen in females, 
the gut passing along the canal of Nuck and 
perhaps entering the labium majus. In other 
cases no abnormality is noticed until early 
adult life. A swelling may then follow some 
muscular effort. It is usually well defined 
even on its first ap})earauce, thus giving evi- 
dence of the previous existence of the sac. 
If of the funicular type it may be limited to 
the inguinal canal, when it is often termed a 
bubonocele. If vaginal it may pass at once 
down to the testicle, the condition then being 
known as a scrotal hernia. The swelling tra- 
verses the inguinal canal ; it thus lies well above 
Foupart’s ligament and internally to the spine 
of the pubis. If uncomplicated it has a well- 
marked impulse on coughing, and is easily 
reducible — ^reduction, if the gut be present, 
being associated with a characteristic gurgle. 

(6) Direct hernia . — Hernias of this variety 
occur later in life. They are more gradual in 
onset, commencing as a slight bulge which 
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steadily increases until there is a definite 
hernia. Pain is more likely to be present, 
but, owing to the width of the neck, strangula- 
tion is not common. The swelling occupies 
only the inner portion of the inguinal canal 
and appears to project directly outwards from 
the abdominal wall, its outer limit not reaching 
nearly as far as the mid-Poupart point. The 
hernia can be n^duced by direct backward 
pressure. The different a])pearanccs of the 
swelling in the direct and indirect varieties 
are best discerned by making the patient cough 
while in an erect i)osture. Long-standing in- 
direct hernias may, ho rever, in this respect 
resc.rnble the dire(;t, the. internal abdominal 
ring being dragged inwards until it is opposite 
the external ring. Owing to the direct out- 
ward projection this variety is more likely to 
be mistaken for a femoral hernia, but it lies 
internally to the spine of the pubis. 

Diagnosis. («) Femoral hernia. — This variety 
arises below Poupart’s ligament and externally 
to the spine. The neck of the sac may also 
be felt ])assing downwards into the saphenous 
opening. Since it tends to pass upwards over 
Poupart’s ligament it may at times be difficult 
to distinguish from a small direct inguinal 
hernia. 

(b) Encysted hydrocele of the cord. — If the 
hydro<;elc is situated high u]) in the cord it 
may lie well within the inguinal canal, from 
which it is expressed when the patient coughs 
or otherwise raises his intra-abdominal pressure. 
The swelling tlierefore appears to have an 
impulse. It is not, however, completely re- 
ducible. It is fixed Avhen the testicle is pulled 
uiK)n. It is globular in shape, its upper limit 
(;an usually be reached, and it is often possible 
to make out definite fluctuation. 

(c) Vaginal %dyocc?c.— Hydroceles, especi- 
ally in young cliildren, occasionally extend 
some distance up the cord, and in this case 
may have an impulse and thus be mistaken 
for a hernia. The upper limit can, however, 
be usually reached and definite fluctuation 
obtained. This sign is of greater value than 
the presence or absence of transluccncy, as 
the latter is present in some hernias and absent 
in many hydroceles. 

(d) Lipoma of the cord. — A lipoma of the 
cord is very ])rone to be mistaken for an 
irreducible omental hernia. It occupies the 
line of the canal, has an impulse, and appears 
to be partly reducible. Not uncommonly it 
is associated with a small hernial sac. It is 
often not diagnosed until operation. 
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(e) Enlarged inguined glands. — With this 
condition there is no impulse, the history of 
the onset is usually shorter, there is greater 
tenderness, and a primary focus can often he 
seen. Not uncommonly the condition is 
bilateral. 

Femoral Hernia. — The protrusion occurs 
through the crural canal, internally to the 
femoral vein and externally to Oimbernat's 
ligament. The hernia passes at first directly 
downwards, then forwards through the saphen- 
ous opening and upwards on to the abdominal 
wall. Rarely, the sac may be in front of, 
or external to, the femoral vein. It is more 
common in females than in males, but even 
in tliem is not so common as is an inguinal 
hernia. It is rare in children, but, in spite 
of this, there is an increasing amount of evi- 
dence to show that it is dependent upon the 
presence of a congenital sac. 

Symptoms. — A swelling which may have a 
definite impulse is found in the femoral region. 

It appears to come directly forwards, and, 
although the greater part of it may lie above 
Poupart’s ligament, on attemi)ts at reduction 
it is found to emerge from below this struc- 
ture ; or the neck of the sac may be felt in 
the saphenous opening lying below Pouj)art’8 
ligament and externally to the spine of the 
j)ubis. Very frequently the sa(; contains only 
omentum. It is commonly irreducible. Owing 
to the rigidity of the surrounding structures 
and the narrown(!ss of the opening, strangu- 
lation often occurs and may be the first evi- 
dence of the presence of a hernia. 

Diagnosis. — The points of distinction be- 
tween femoral and inguinal hernias have already 
been described. 

(а) Injlamed glands. — Inflamed femoral 
glands occupy the same position as a femoral 
hernia, and if the latter is ineducable the 
diagnosis may be difficult. With inflamed 
glands there are usually a shorter liistory, 
greater pain and tenderncjss, and the presence 
of more than one enlarged gland, with perhaps 
some evidence of the source of infection ; 
whilst in the case of hernia it may be possible 
to feel the neck of the sac passing into the 
saphenous opening. If, however, the hernia 
has become inflamed, it may be impossible 
to distinguish between the two. 

(б) Lipoma. — K lipoma due to a fatty over- 
^owth of the septum crurale is common, and 
is often associated with a small hernial sac. 

It is irreducible, and may have no impulse. 

(c) Varicose veins. — varicosity of the upper 
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end of the internal saphenous vein may 
semble a femoral hernia, but is assooiated with 
varicosity of the veins of the limb, disappears 
when the patient lies down, and fills again even 
though the crural canal be occluded. 

(d) Psoas ohsceM . — This is accompanied by 
a swelling in the corresponding iliac fossa, and 
other evidences of spinal disease are detectable. 

Umbilical Hernia. — The protrusion takes 
place at or about the umbilicus. Three main 
varieties are described : (1) Congenital. The 
normal closure of the abdominal wall is in* 
complete. All degrees may be seen. On the 
one hand, the greater part of the abdominal 
wall may be represented by amnion, the sac 
MO formed containing many viscera ; on the 
other, a Hinall })ortion of intestine may alone 
be ])re8ent in the base of the cord. (2) /n- 
fantih. This is due to yielding of the um- 
bilical cicatrix and is very frequent ; it tends 
to disappear spontaneously. (3) Aoguited. 
(Common in old, stout women, and rarely taking 
place at the umbilicus, this is really a mid-line 
hernia close to the umbilicus. It frequently 
(’ontains omentum and large and small gut. 
The contents may become adherent and irre- 
ducible, and loculi may be formed. The hernia 
may increase to an enormous size, and the skin 
over the surface become infected and ulcerate. 

Ssrmptoms. — At the umbilicus a swelling is 
seen, which, in the congenital varieties, may be 
covered only by transparent amnion. It has 
a marked impulse, and is usually easily re- 
duced. The acquired variety may be large 
and only reducible in part. When the abdo- 
minal wall is very fat the hernia may be over- 
looked b(icause the sac has burrow^ into the 
subcutaneous tissue. Since it contains large 
gut it is very prone to become obstructed. 

Ventral Hernia. — Here some portion of the 
anterior abdominal wall apart from the sites 
previously mentioned has yielded. There are 
two varieties, spontaneous and traumatic. 

(1) Spontaneous . — These occur more com- 
monly in the linea alba. They may be local- 
ized or diffuse. In the diffuse variety there is 
a separation of the recti, which may occur 
as a congenital lesion, as part of a general 
muscular weakness such as is seen in women 
with large families, or from a rapid increase 
in the intra-abdominal contents. The local- 
ized hernias occur in any position of the 
linea alba, and when present in the ujMMC 
part are known as epigastric hernias, Tfi^ 
are dependent on a small opening between tlw ; 
interlacing fibres of the linea alba* 
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BUcJi an opening a small pad of extraperitoneal 
fat passes, bringing with it as it increases a 
pouch of peritoneum. They arc more common 
in adults, are often very tender, and if con- 
taining omentum may give rise to marked 
gastric symi^toms. Rarely, similar liernias may 
occur in the linea semilunaris. 

(2) Traumatic . — These occur at the site of 
a scar following disease or operation. Sepsis 
or injury of a nerve with subsequent par- 
alysis of a segment of muscle are the two 
most common causes of a yielding scar after 
operation. The hernia is generally gradual in 
onset. There is a progressively increasing 
bulge at the site of tlie sear, whic^h is increased 
when the patient strains or coughs. These 
hernias are more common in the anterior wall, 
but may occasionally be seen in the lumbar 
region following operations u})on the kidney. 
Owing to the W'idth of the opening they do 
not often become strangulated. 

Obturator Hernia. — In this case there is 
a protrusion along the course of the obturator 
vessels. The sac is small, and altliough a swell- 
ing has been described in the thigh it is very 
doubtful whether this ever occurs. As a rule 
the condition is only recognized owing to acute 
intestinal obstruction, and it is, in fact, on(‘ of 
the varieties of internal hernia. It is usually 
of the nature of a Richter’s hernia. 

Diaphragmatic Hernia. — There is an open- 
ing in the diaphragm through which some of 
the viscera pass into the thorax. Tlic opening 
is generally congenital, and is situated in the 
left posterior quadrant of ilic diaphragm. In 
rare cases it may be due to trauma. 

Symptoms. — In many of tlie congenital cases 
there is dyspnoea, which is increased after the 
child is fed. In other cases very few symj)- 
toms may be present, so that the condition is 
overlooked until operation. In yet others the 
symptoms resemble those of some stomach 
lesion, because the gastric movements are 
interfered with. A positive diagnosis may at 
times be made by an X-ray photograph after 
a bismuth meal. 

Treatmeat of hernia. — It is frequently 
said that young children affected with hernia 
should wear a truss, the theory being that if 
the intestinal contents be prevented from 
entering the sac the normal process of closure 
will take place. There is little or no evidence 
that this is so. In certain cases, if the sac is 
small, the viscera may not descend for many 
yeazs* In one case, after a year of such treat- 
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ment no further symptoms presented them- 
selves for eighteen years; but at operation 
a well-formed and wndely-opcn sac was found. 
Ojwration should therefore be regarded as 
the treatment of choice. If the child is 
Im^ast-fed this may be delayed until weaning 
is completed, the danger of strangulation 
in young infants being very slight. During 
the period of waiting, a woollen truss may 
be ordered so that the sac may be kept 
enqity as far as possible. If the child is arti- 
ficially fed, operation may be performed safely 
even within the first fortnight of life, provided 
that there is no contraindication. In infants 
such an operation is simple and the prognosis 
extremely satisfactory. If the child is weakly, 
if there are multiple hernias, or if the parents 
refuse operation, a ^truss may be worn. In 
quite young infants a woollen skein truss may 
suffice ; but after the age of two or three 
months a small, accurately fitting rubber truss 
should be ordered. This should be worn con- 
stantly, being changed only while the paticuit 
is recumbent, as when lie is being washed. 
Congenital umbilical hernias, if small, may be 
cured by the application of a pad, but, if large, 
can only be cured by operation, an attempt 
being made to repair the abdominal wall. 
Infantile umbilical hernias will in nearly all 
cases be cured by a pad, and operation should 
not be advised unless they are large. 

For young adults with inguitial or femoral 
hernias a truss is often advocated. It is, 
however, unciomfortable to wear, has to be 
worn constantly, and will sooner or later fail 
in its purpose. For these reasons operation 
should always be the treatment of choice. 

If there is some (iontraindication in the 
patient’s general health — if he is aged, if the 
abdominal wall shows marked weakness, or 
if there be considerable increase in the intra- 
abdominal pressure — a truss may be ordered 
as a palliative measure. 

Many forms of truss are now on the market, 
but the variety most (commonly used is the 
circular 8j)ring truss. It must be made to 
fit well and be sufficiently strong to retain 
the hernia without ttausing discomfort', and 
must (‘.over the neck of tlie sac. It is always 
better for the jiatient to be fitted by the 
instrument-maker, but if this is impossible it 
is only necessary to give the measurement 
round the body at a level passing over the 
base of the sacrum, midway between the crest 
of the ilium and the great trochanter, and 
well above the symphysis in front. Mention 
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must be made of the site and variety of the 
hernia, and whether a single or a double truss 
is required. For an acquired hernia a double 
truss should always be orden'd. No truss 
should ever be applied to an irreducible hernia. 

In acquired hernias the ]jrognosis from opera- 
tion is not so good. The abdominal wall is 
weak, and, since the neck of the sac is usually 
wide, especially in the inguinal varieties, the 
danger of strangulation is less — hence a truss 
may be advocated. If the liernia is large, 
painful, or insufFiciently controlled by a truss, 
operation may be advocated. 

Pati(mts with umhilical hernias are, as a 
rule, unsatisfac.tory subjects for o})eration, but 
modern operations give good results. Unless 
the patient’s general condition is bad, opera- 
tion should be advocated owing to the high 
mortality associate.d with strangulation. 

Diaphragmatic hernias should, if diagnosed, 
be operated upon, attempts being made to 
close the opening in the muscle. 

In the first f(iw hours of stra}igulali<m it 
may be permissible to att('mf)t reduction by 
taxis, but it must be remembered that this 
method is associated with considerable risk, 
and, since any such hernia should be operated 
uj)on sooner or later, it is better that an opera- 
tion be performed at once. Not only is there 
risk of injuring the gut or omentum by attempts 
at taxis, but the h(‘rnia may apparently be 
reduced and th(*. symptoms still persist. The 
sac and its contents may be reduced en masse. 
The strangulation may be. due not to the neck 
of the sac but to a band or hole in the mesen- 
tery within the sac, or even to a volvulus of 
the contained intestine. Again, gut may be 
already in part gangrenous when reduced into 
the abdominal cavity. For these reasons taxis 
should be attempted for only a short period 
and no undue force should be used. If it 
fail, operation should be performed at once. 

A. J. Walton. 

HERPES SIMPLEX. — A common and 
troublesome complaint, characterized by the 
appearance of vesicles grouped on a tumid 
erythematous base. In certain cases a tend- 
ency to recurrence is a prominent feature. 

Etiology. — No very definite information 
is available as to the cause of this eruption, 
but two factors seem to be associated with the 
disease sufficiently often to justify a belief in 
their causal relationship ; these are trauma 
and infection. An instance of traumatic 
origin is seen in the api)earance of the eruption 


on the genitals after the sexual act ; this may 
occur in either sex, in the female sometimes 
after the first act of intercourse. Among the 
infective tyi)os are those which appear daring 
the course of some general disoider, such as 
pneumonia, meningitis, or a common cold, 
ilecurrent herpes about the face may be 
related to oral or nasal sepsis. 

Symptomatology. — Before the skin lesions 
a})]M*ar, sensations of pain or burning are felt, 
followed by the rapid eruption of a cluster 
of vesicles, each about the size of a pin-head. 
In situations where warmth and moisture 
favour maceration, secondary infection fre- 
(piently follows, in <*oii8equence of which there 
may ensm' inHaiiimatory changes of greater or 
less severity. The neighbouring glands may 
(‘iilarge, or may even suppurate*.. In women 
a form is sometimes encountered involving the 
labia, and occasionally the pubic region also ; 
th(‘re may be associated with this a muco- 
purulent discharge and severe pain. Although 
it sometimes assumes a more aggravated 
(diaracter in women than in inen, genital herpes 
is loss common in the. former sex. 

Diagnosis. — When the eruption is developed 
in its typuwil form, diagnosis is easy. Difficulty 
is most often (i.vperiencod when infection or 
maceration has complicated or disguised the 
original disorder. On the face the disease 
may be confused with impetigo, from which it 
differs in that the essential lesions are in the 
form of gronj)ed vesicles, while the ‘*stuck- 
on crusts of impetigo are wanting. The 
determination of tlu^ nature of a penile lesion 
is often far from easy, even for an experienced 
observer. The re8(;m bianco to a chancre is at 
times very close, especially if caustic or irritant 
substances have been used. If the case is 
one of lierpes, careful inspection usually dis- 
closes a grou]) of shallow, circular erosions, 
representing ])re-existing vesicles, or a poly- 
cyclic arrangement, and examination for the 
Spironema pallidum is negative. But the prac- 
titioner should nevertheless remember that 
both h(;rpes and syphilitic infection may result 
from the same sexual act, and should warn the 
I)atient that subsequent development of the 
latter disease cannot be excluded. Herpes of 
the penis seems peculiarly prevalent among 
those suffering from gonorrhoea. 

Treatment.— Only simple remedies should 
be used. It is sometimes possible to abort the 
eruption, when developing on the skin, by 
applications of absolute alcohol. After fim 
development, bland powders like starch or ta^ 
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should be dusted on freely, or calamine lotion 
may be employed. Washing? with boiled water 
or boric-acid solution forms a useful adjunct. 
For the severe type met with on the genitals 
of women, complete rest in bed and local 
application of calamine lotion are demanded, 
^ptic infection when present calls for the 
usual methods. Most difficulty will be found 
in the treatment of the recurrent ty])e of 
herpes ; irradiation witli X-rays is often cura- 
tive, and should be tried when ])ossible, especi- 
ally for the eruption on tlie skin. If the situa- 
tion permits of it, circumcision, by removing 
the area involved, serves to get rid of the 
recurring form met witli on the jncpuce. In 
some of these cases arsenic is most useful. 

H. MacCormac. 

HERPES ZOSTER {ayn. Shingles; Zona). 
— An acute disease chaiacterized l)y tlie ap- 
pearance of erythematous ]>atches, following 
a “ root ” distribution, u])on which gioups of 
vesicles api)oar. 

Etiology and pathology.- The disease 
may occur at all ages and in both sexes. By 
some the erujition is regarded as a lo(^al mani- 
festation of a general infection, the nature of 
which is unknown. Tlie actual causal lesion 
is found in the j)osterior root ganglion, and 
this accounts for the peculiar distribution of the 
eruption. There appears to be a seasonal inci- 
dence, and epidemics have been met with. 
Some authorities maintain that the disease is 
allied to chickenpox, and iiistances of the 
simultaneous ap})earance of both diseases in 
the same household are cited as proof of this 
contention. It has long been held that persojis 
taking arsenic are peculiarly prone to attack. 

Symptomatology. — The first symptom 
often (ionsists of neuralgic pain referred to one 
of Head’s areas. Enlargement of the neigh- 
bouring lymphatic glands may accompany or 
even precede the eruption. In any case, tumid 
red areas soon appear along the selected site, 
rapidly becoming studded with numerous dis- 
crete vesicles. The eruption is usually uni- 
lateral, a feature of diagnostic importance. In 
rare instances the disease assumes a bilateral 
form. One attack almost invariably confers 
immunity. As in vesicular eruptions in gen- 
eral, secondary infection is not unusual, when 
the contents of the vesicles become purulent. 
Neuralgic pain of varying degree is a common 
accompaniment, and may assume a severe 
form, especially in elderly people, in whom it 
may persist for long periods. In s(jme cases 


the fifth nerve is implicated, one se^ent being 
usually selected. Where the eye is involved, 
especial care should be taken to protect it 
from further damage from outside agencies. 

Diagnosis. — The condition may be mis- 
taken for intcrcoHal neuralgia or pleurisy before 
the eruption appears ; when this is fully 
developed, diagnosis is usually easy. Occa- 
sionally the vesicles contain blood, constituting 
tlie so-called liaernorrhagic zona, or a form may 
be mot with in which the lesions become gan- 
grenous. When a jmtient presents himself 
with neuralgic pain following an attack, the 
characteristic scarring serves as a guide to the 
cause of the jiain. In herpes simplex the con- 
struction of the individual patches is some- 
what similar, but the segmental arrangement 
is wanting. The lowi'i degree of temperature 
assists in distinguishing zona from erysipelas. 
Eczema has no segmental arrangement. 

Treatment. — This resolves itself into pre- 
vention of secondary infection and relief of 
]>aiii. It is oftcui stated that simjile painting 
with collodion is sufficient for the former 
juirjKise, but if pyococci have already obtained 
entrance this procedure may be attended by 
considerable sujipuration. It is, therefore, not 
entirely free from criticism. A safe and useful 
jdan, suitable for the great majority of cases, 
consists in washing the affected parts with 
l-in-],0(X) perchlorido of mercury lotion, dust- 
ing with a powder comiiosed of boric acid 1 dr., 
zinc oxide and jiowdered starch J oz. each, 
and then covering with cotton-wool. Wlien 
infection is present, apiirojiriate antisejitic 
dre.s8ing.s are diunandiid. Quinine and iron 
toni(5S are useful in severe forms. 

If relief from jiain is required, aB])irin or 
antipyrin usually jiroves sufficient; but diffi- 
culty will be experieiKied in treating cases in 
which severe neuralgia ])eTsists after tlie 
original attack lias terminated. Here irradia- 
tion of the jiainful areas with X-rays proves 

of great liemkt. ir tit /' 

® 11. MacCormac. 

HETEROCHROMIA (see Eye, Congenital 
Anomalies of). 

HETEROPHORIA (.see Strabismus). 

H lOCOUQH.— Jnegiilar sudden contraction 
of the diaphragm, so that air is indrawn while 
the glottis remains closed, is responsible for 
the characteristic sound. Hiccough is usually 
transient and of little importance, but may 
be a serious or even fatal complication of 
disease. 
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Etiology. — Kepletion, flatuloTice, or the in- 
gestion of hot or irritating food, such as pep- 
pery soups, are common causes. A hurried 
meal is sometimes responsible. More serious 
is the hiccough wliich occurs in general or local 
peritonitis, in acute intestinal obstruction, in 
acute colitis and dysentery, and in typhoid 
fever, for it materially exhausts tlie iiatieiit 
and banishes sleep. In these conditions it is 
of evil omen. A troublesome and fiainful 
form may be due to inflammation of the dia- 
})hragmatic jdeura, eitlier alone or in associa- 
tion with })neumonia. It sometimes occurs 
in pericarditis, in valvular disease, and in 
mediastinitis, and is then a serious coinjjliea- 
tion. It is met with also in liepatic. disease, 
in toxic states (especially uramiia), in conditions 
of profound exhaustion, and in association 
with organic nervous disease. A very stubborn 
form is seen in hysteria, but in this affection 
it rarely interferes with sleep. 

Treatment. — ^Many well-known devices arc 
used to allay the inconsequential form : sipping 
water, holding the breath, tickling the nostrils, 
compression of the dia[)hragm. If it is more 
intractable, a tumblerful of warm water (con- 
taining sod. bicarb. (20 gr.) and peppermint 
is usually successful. For the seven'.r and 
exhausting forms, sedatives are indicated. 
Ilroinides, chloretone (15 gr.), or phenaeetin 
(10 gr.) may be all that is required, but opiat(*s 
or even chloroform ansesthesia may be neces- 
sary to give the jiatient some respite from 
his exertions and iiiduec slcej). Apomorphine 
hypodermicially (J gr.) is sometimes strikingly 
successful. Peripheral stimulation by a blister 
on the epigastrium, compression of the vagus 
in the neck, or faradism may be tried, and a 
tight bandage or plaster around the upper 
part of the abdomen may give relief. These 
local measures, combined with suggestion, are 
the most satisfactory in hysterical eases. 

Frederick Langmead. 

HI DROOY8TOIVI A (dee 8weat-glant>s, 
Affections of). 

HIDR08ADENITI8 (see Sweat-glands, 
Affections of). 

hill DIARRH€EA.~A form of diarrhoea 
affecting chiefly Europeans who sojourn in the 
hills after leaving the plains of tropical coun- 
tries. Though long recognized and eommonest 
iu India, it occurs also in the highlands of 
Europe, South Africa, and South America. An 
altitude above 6,000 feet, combined with con- 


siderable humidity, provides the climatic oondb 
tions under which it is prone to occur, and it is 
therefore commonest during the rainy season 
and is most prevalent in years with the greatest 
rainfall . To sprue it bears distinct resemblance ; 
though ordinarily less severe, if protracted it may 
come to be distinguishable clinically from that 
disease only by the absence of the stomatitis. 

Symptoms. — The chief feature is a looseness 
of the stools, which recurs daily in the early 
morning hours, and demands prompt evacuation 
of the bowels. The motions are white and 
frothy, and giuierally (juite fluid, though they 
may be pasty. There is considerable flatulence, 
which causes great abdominal distension, and 
there is also discomfort from restless, churning 
peristaltic moviMiients, but no serious j)ain. 
After the evacuation of the eharaeteristie stools, 
which may be few or many, the diarrhoea 
ceases during tlu* course of the morning, 
leaving the patient free to curry on his ordinary 
activities without hindranc^e, but returning 
again next day. 

Prognotii. - Tlu^ diarrhoia may subside 
even without treatment within a few days or 
weeks, or (b^spitc^ ev(‘ry care may continue until 
the patient n^turns to the ]>Jains. Sometimes 
its .severity is such that the general health 
bee()mt‘.s deh^teriously aff(u-ted, ancemia, loss of 
weight, and gemu’al feebleness ensuing, and a 
.stat(5 of chronic; ilJ-hc*alth and diarrhttia being 
entered upon. 

Treatment. — (hojubie, who has carefully 
studied the disorder, recommends a diet of 
milk only, rest, warm clothing, and the admin- 
istration of liq. hydrarg. perchlor. in drachm 
doses in watc^r about fifteen minutes after food, 
followed by a digestive, such as ])epsine 12 gr., 
two hours later. Return to the plains, the 
.sur<!st form of treatment, should not be post- 
poned if such measures are unsuccessful. 

Frederick Langmead. 

HILU8 TUBERCUL08I8 (see PULMONARY 
Tuberculosis). 

HIP-JOINT DI8EA8E (see Arthritis, 

Tuberculous). 

HIR80H8PRUNG’8 DI8EA8C (eeeCoLON, 
Dilatation op). 

HOBNAIL LIVER (see Liver, Cirrhosis of). 

HODGKIN’S DISEASE (see Lymfhad- 
enoma). 

HORDEOLUM (see Eyelids, AFFECnont 

oy)* 
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HORMONES, TREATMENT BY (see 

Oboanotherapy). 

HORSESHOE KIDNEY (see Kidney, 
Congenital Anomalies of). 
HOUR-GLASS STOMACH, SPASMO- 
DIC (see Stomach, Functional Dis- 
orders of). 

HOUSEMAID’S KNEE (see Bursal En- 
largements). 

HUNTINGTON’S CHOREA (see Chorea, 
Huntington’s). 

HYDATID DISEASE.— Hydatids arc tlic 
larval or bladdcr-worrn stage of the tu]»c- 
worm, T tenia ecMnococcus. 

Etiology. — The adult tapeworm inhabits 
the small intestine of the dog, dingo, fox, and 
jackal, and there arc usually a large number 
in each infected animal. It has four segments 
(Fig. 41), with a total length of less than 5 nun. 
The head has a rostellum of 30 to 40 booklets 
and 4 sucking discs, and behind this there is 
a narrow neck. Tlie second and third seg- 
ments or proglottides are small ; the fourth 
contains the mature sexual apparatus, and 



Fig. 41. — Diagram showing Tania echinococcus (natural 
aiM and enlarged), an ovum, section of wall of hydatid 
eyat with brood-oaptule and scoleces, two scoleces, and 
two booklets. 


exceeds the wliole of the rest of the worm in 
size. There are about 500 ova, each of which 
has a 6-spined embryo enedosed in a thick 
chitinous shell. The ripe segments break off 
and, soon decaying, free the ova. These are 
ingested })y domesticated animals, usually by 
sheep, more rarely by oxen and j)igs. Man is 
generally infected by (ontaminated drinking- 
water or vegetabI(^s, less often directly from 
the coat of a ])et dog. 

On reaching the intestine the chitinous egg- 
shell is absorbed and the embryo released. It 
t'liters the portal circulation and most often 
coiiH^s to rest in the liver, but may settle 
down in the lutigs, peuitoneum, kidneys, brain, 
spleen, bones, or elsewhere. It is 2 )i^okably 
not entirely i)assive, but has some power of 
elioosiug a site for fui‘th(u* development. 

The frequency of the disciase in a country 
dc|>cnds on the rc^adiness with which infection 
from tJie primary to the scscondary and from 
the secondary to the primary hosts can be 
effcct(‘d, and on tlje degree to wdiich tlie habits 
of the j)eo 2 )lc subject them to the risk of in- 
gesting ova. It is in Australia and Iceland 
that tli(‘ conditions for transmission are most 
]K*rfcct and that hydatid dis(^ase is consc- 
(piently most common. It occurs much 
more frequently on the Continent than in 
England. In India and the tropics it is 
rare. Although many of the cases met 
witli in this country arc infected abroad, 
the disease is indigenous ])oth in the large 
towns, including London, and in the 
country districts. It is commoner in 
adults than in (jhildren, and, in the 
British Isles, in males than in females. 

Pathology. — When the embryo rea(die8 
its final resting-jdace it loses its spines 
and begins to grow very slowly, at first 
remaining solid and later acquiring a 
liquid central portion. 

The organism consists of an outer 
stratified cuti(;le of chitin, the ectocyst, 
and an inner parenchymatous layer which 
contains muscle and a vascular system. 
Expansion takes place by the gradual 
addition of fresh layers of chitin to the 
ectocyst, and by the increase of fluid 
contents. Occasionally the hydatid re- 
mains in this condition, and is known 
as a sterile hydatid or accphalocyst. 
More usually, secondary vesicles arise 
inside the jirimary one, and even ter- 
tiary ones inside the secondary, and these 
are known as daughter and grand- 
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daughter cysts. This is the common mode 
of development in man, but sometimes the 
secondary vesicles grow outwards from the 
primary or mother cyst, and either form a great 
aggregation of small cysts or wander along the 
fascial planes of the host, sometimes to a con- 
siderable distance. Cysts formed in this way 
do not occur in viscera, and are known as 
exogenous hydatids. The so-called alveolar 
form of hydatid, which occurs in man and the 

ox, and is confined to certain parts of Central 
Europe, is almost certainly the larval form of 
a distinct species of tapeworm. 

From the parenchymatous layer of any of 
these cysts, primary, secondary, or tertiary, 
minute outgrowths appear, the brood-caj)sules 
(Fig. 41). When fully formed they are about 
1-5 mm. in diameter and consist of two cellular 
layers wliich enclose a fluid centre. From the 
exterior of each broofl-capsule a number of 
scolcces or heads of future echinococci develoj) 
as hollow buds. At the bottom of the hollow 
bud farthest from the brood-capsule, suckers 
and a row of booklets are formed. Soon the 
scolex can invert itself, and it then projects 
into the interior of the brood-capsule at the 
end of a narrow stalk, and resembles closely 
the head of the adult worm. At this stage the 
brood-capsule frequently bursts, and the scoleces 
either become free or remain attached to the 
stalk of the brood-capsule. They are about 
0-18 inm. in diameter. Several thousand 
brood-capsules may develoi) in one hydatid, 
and each may jiroduco from 10 to 20 scoleces. 

In the liver the irritation of the cyst causes 
a growth of fibrous tissue such as is produced 
by any foreign body, but the gradual increase 
of pressure causes atrophy, and so maintains 
the capsule at a more or less oven thickness. 
This outer capsule formed by the host is best 
developed in the liver, and is almost absent 
in the brain. 

More than one hydatid may be found in 
a single individual, and each of them is de- 
veloped from a separate embryo. They may 
be due to more than one infection. 

Tlie cysts may live for many years in this 
condition, enclosing living scoleces, and, if 
the flesh of animals containing them is eaten 
by a dog, the scoleces cling by their suckers 
and booklets to the mucous membrane of the 
duodenum and develop into adult worms. 

In other cases the cyst may die from old 

age, trauma, or the introduction of some 
poison. For instance, the transudation of 
bile into a cyst invariably causes death, and 
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tapping frequently effects the same Jratult* 
Calcification of the fibrous capsule, which often 
occurs, may exert a deleterious influence on 
the enclosed parasite. The first ohanm takes 
place in the fluid, which becomes tuzoid and 
albuminous; the contents then become gela- 
tinous from the precipitation of proteins, and 
cholcsterin is often present. The mother cyst 
is affected first, but the daughter Cjrsts even- 
tually go through the same stages. Fatty 
changes take ]>laco and water is abstracted, 
so that the whole of the contents become 
transformed into a pultaceoiis mass, which 
contains crystals of cholesterin and stearin. 
The chitinous ectocyst may be thrown into 
folds, but always retains its distinctive char- 
acters ; booklets can be found in nearly every 
case by microscopic examination of the con- 
tents. By the infiltration of calcium car- 
bonate and phosphate the mass may become 
finally of stony hardness. 

Su[>puration of a cyst is not a very uncom- 
mon occurrence, and may be spontaneous or 
may follow aspiration or other injury. 

Symptomatology. — The growth of a cyst 
is so slow that in many instances no symptoms 
arc produced, and a considerable number of 
hydatids are discovered post mortem in cases 
in which no suspicion of their presence had 
been aroused during life. Where symptoms 
arc produced they vary much according to 
the organ affected. Where there is no room 
for expansion, as in the brain, symptoms occur 
early. 

Hydatids of the brain.— These give rise to 
symptoms and signs due to pressure, and 
differ in no way from those caused by any 
slow-growing intracranial tumour. Headache, 
vomiting, fits, paralyses, and optic neuritis are 
the most prominent symptoms. The cyst or 
cysts may be situated between the brain and 
skull or in any part of the brain substance, and 
at any depth, sometimes even in one of the 
ventricles. They are much J commoner in the 
cerebrum than in the cerebellum. Localudng 
symptoms may or may not be present. Looid 
bulging of the skull, sometimes accompanied 
by marked thinning of the bone, may be pro- 
duced, and usually indicates that the cyst is 
extracerebral. 

Hydatids of the spinal cord are very xm 
and produce the symptoms of tumour. 

Hydatids of the long. — The symptoms mani- 
fested depend largely on the size of the oysl; 
Cough is almost invariably present and iniiy ^ ; 
severe. Haemoptysis is also a Yexy opsoW^’S:, 
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oompaniment, but usually consists merely 
the expectoration of blood-streaked sputum, 
ul is caused by passive congestion of the 
:onchi due to pressure. Dyspnoea is generally 
) 8 ent with small hydatids, and seldom jm)- 
)unced even with large ones. Pain is not a 
.*ominent symptom in the absence of 8U})pura- 
on, though an uncomfortable sense of weight 
Lay be noticed. Pyrexia and wasting are ab- 
>nt, unless pleurisy or infection of the cyst has 
Dcurred. The physical signs vary both with 
ize and with situation. There may be local 
ulging of the chest-wall, and part of the bone 
f one or more ribs may be absorbed. In such 
ases there may be an impulse on coughing. 

L superficially situated cyst gives rise to 
oarked dullness and a sense of great resistance 
»n percussion. 

Skodaic resonance may be ])resent above the 
yst owing to relaxation of the lung, and has 
>een noticed even over the site of the cyst 
tself. Breath-sounds are weak or absent, and 
he vocal vibrations and vocal resonance are 
•educed. The heart is frequently disjJaccd. 
Rupture into a bronchus is not uncommon, 
ind the sudden expectoration of watery fluid 
and of colourless hydatid membranes makes 
recognition easy. 

Hydatids of the liver.— On several occasions 
I have met with hydatids of this organ which 
gave rise to no symptoms during the j)atient‘s 
life. If very large they cause a sense of full- 
ness in the hepatic region and aching near the 
right shoulder-blade. Small hydatids or moder- 
ately large ones lying deep in the liver sub- 
stance cause no physical signs. Large ones in 
the centre of the organ cause a general enlarge- 
ment of the lobe in which they arc situated, 
usually the right, but the surface of the liver 
remains smooth. A cyst in the uj>j>er ])art 
may be difficult or impossible to distinguish 
from one in the lower lobe of the lung. Lung 
and heart may be very much disi)laced ; there 
may be bulging of int/crcostal spaces, a dome- 
shaped area of intense dullness, and weak or 
absent breath-sounds. There is, however, no 
band of resonance or lessened dullness between 
this area and the upper edge of the liver, and 
the liver itself is usually displaced farther 
downwards than in primary hydatid of the 
lung. 

In hydatid disease near the lower border of 
the liver one or more rounded swellings cun 
generally be felt. They are smooth and elas- 
tic, and in some cases become pedunculated. 
The hydatid thrill, obtained by placing the 


middle 'finger over the centre of the tumour 
while the first and third fingers are spread over 
the outer portions, and percussing it sharply, 
is seldom felt, nor is it pathognomonic of this 
condition. Jaundice is rarely present in un- 
complicated hydatid disease, though biliary 
colic with jaundice is occasionally produced by 
rupture of the cyst into a bile-duct. Besides 
rupture into a bile-duct, rupture into the stom- 
ach, intestine, bronchus, pleura, peritoneum, 
or elsewhere occasionally ha])pcns. Empyema 
or pyopneumothorax generally follow’s rupture 
into the ])leura, and a fatal peritonitis that into 
the peritoneum. 

There may be merely a subacute jicritonitis 
with ascites, sometimes followed, after a long in- 
terval, by multiple hydatids of the peritoneum, 
most abundant in the omentum and pelvis. 

Hydatids of the spleen may give rise to no 
symptoms, or to a sense of weight. There may 
be a smooth swelling with the ordinary char- 
acters of an enlarged spleen, or with multiple 
cysts the swelling may be nodular. Occasion- 
ally the cyst becomes pedunculated and freely 
movable. 

Hydatids of the kidney. — A sense of weight 
and discomfort in the lumbar region may be 
])roduced by a large cyst, llupture is a common 
sequel, and the first symptoms noticed may be 
due to this event. Severe renal colic is often 
caus( 5 d. The 2)hysical signs arc those of renal 
tumour. A somewhat jriovablc tumour, which 
can be pressed up by a hand 2)laced on the loin 
behind, and can be seqiarated on deep insjhra- 
tion from the lower edge of the liver or the 
spleen, is found. The tumour may be smooth 
and globular or nodular, according to the pre- 
sence of one or moie cysts. There is usually a 
band of resonance between the uj)per part of 
the swelling and the lower edge of the liver 
when the right kidney is affected. 

Hydatids of the omentum and peritoneum are 
usually njultiple, and may be freely movable 
or fixed. Sometimes they are very hard owing 
to the thickness of their ca2)suleH. 

Hydatids of bone may cause a large tumour 
with thinning of bone so as to produce egg- 
shell crackling. 

Hydatids of muscle are rare ; painless cystic 
swellings arc found. 

Diagnosis.- A rounded painless tumour, 
firm and smooth, which has given rise to no 
special symptoms and little or no disturbance 
of the general health, is likely to prove to be a 
hydatid cyst. The presence of a hydatid tlirill 
would confirm the diagnosis. A history that 
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the patient had lived in or visited one of the 
countries where the disease is very prevalent, 
such as Australia, would be additional evidence. 
Proof of the existence of previous hydatids 
removed by operation or coughed up would be 
very helpful. Aspiration may be carried out, 
and a small quantity of fluid obtained in this 
way can be tested. Clear fluid of low specific 
gravity and nearly neutral reaction, and con- 
taining little or no albumin and a large amount 
of sodium chloride, is probably derived from 
a hydatid cyst. Unfortunately this simile 
method is by no means free from danger, and 
in Australia is practised much less frequently 
now than formerly. 

Eosinophilia is frequently pre.s<*nt, but not 
universally so. Its absence does not indicate 
absence of the parasite, and its presence may 
be due to any of the larger helminths. It is 
of far greater significance in jjeople who have 
never left England than in those who have, 
lived abroad where j)araaitic worms are so 
common. 

Precivitin test . — This teat is dependent on 
the fact that if a few dTO])s of serum of a patient 
with hydatid disease are added to hydatid 
fluid a precipitate is formed in 1&-20 hours, 
whereas- the serum of a healthy person gives 
no precipitate. Positive results are obtained 
in a largo percentage of all cases even when 
suppuration of the cyst has taken place, 

Bordet-Gengou reaction . — This test depends 
on the fixation of complement, and the tech- 
nique is complicated. Properly carried out, a 
large proportion of cases give positive results. 
This reaction, like the precit)itation test, will 
be of little practical value until some method 
of preserving hydatid fluid for an indefinite 
l)eriod has been deviated. At present it can 
only be kept for about three months. 

X-rays . — Skiagrams are of great value, 
especially in intrathoracic parasites. The cir- 
cular outline of the shadow in many cases 
makes the diagnosis certain (i»ec Platj5 45, 
Pig. 3, Vol. Ill, facing p. 556). They may 
be of some use in bone disease. 

The foregoing methods of diagnosis apply 
to all cases of hydatid infec.tion. 

The most important points in the differ- 
ential diagnosis of echinococcus disease of 
special organs from other diseases which may 
affect them similarly will now be considered. 

Brain. — Hydatid disease in this organ occurs 
in early adult life in the majority of cases. It 
is rarely recognized before operation, in the 
absence of evidence of present or previous 
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hydatid disease. Cerebellar tumours in a dald 
are practically never hydatids, and in an adult 
very rarely. 

Lung. — Here the disease must be differen- 
tiated from — 

(1) Pulmonary tuberculosis. — When the signs 
are sufficiently marked to resemble those of 
hydatid cyst there will be evidence of disease 
of the opposite side in most cases. Bilateral 
hydatids are rare. Tuberculosis is generally 
api(‘al, hydatids are basal. 

(2) Pleural effusion. — Marked convexity of 
the upper limit of dullness at the base behind 
suggests hydatid ; the convexity is in the axilla 
in effusion, llesonance at the extreme base 
ex(;lude8 effusion. Greater displacement of the 
heart than would be expected from the extent 
of dullness is in favour of hydatid cyst. 

(3) Aneurysm. — If a swelling projects from 
the che.st-wall, pulsation, if present, will not 
be ex])ansilo in hydatid. A negative Wasser- 
mann reaction is against aneurysm. Screen 
examination may show whether the tumour 
])ulsates or is in (;onnexion with the aorta, 
if the aneurysm or cyst is deep-seated. 

liver. — Hydatids nmst be differentiated from 
the following conditions which give rise to 
yrneral enlargement of the liver : — 

(1) Nutmeg liver. — This is tender, and the 
signs and symptoms of morbus cordis are 
prominent. 

(2) Amyloid disease. — Other organs are gener- 
ally affected. Albuminuria and diarrhoea are 
frequently met with. The general health is 
poor. EvideiKT- of syphilis, pulmonary tuber- 
culosis, or longstanding suppuration is obtain- 
able. 

(3) Leukamia . — The general condition and 
the blood-count should prevent error. The 
H])leen is usually greatly enlarged. 

(4) Lymphudenoma.-- There is severe anae- 
mia and frequently pyrexia, with enlargement 
of lymi)hatic glands and spleen. 

(5) Malignant disease is rarely primary, and 
when secondary a primary growth can bo 
found in more than half the cases. Pain, 
rapid increase in size of liver, and jatmdico 
are common iu this condition, rare in hydatids. 
Loss of health is ])ronounced. 

(6) Fatty cirrhotic form of portal cirrhosis. — 
Though usually smooth, the liver in this con- 
dition is very hard. There is often evidence of 
portal obstruction — dilated veins round the um- 
bilicus, piles, haematemesis, or ascites. Diges- 
tive disturbances and a history of alcohofismj 
especially of beer-drinking, may be oliteined* 
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(7) Hepatoptosis , — The liver is displaced 
downwards, but not increased in size as in 
hydatid disease. 

Hydatids causing single or multiple local 
enlargements of the liver must be diagnosed 
from — 

(1) Enlarged gall-hladder, — This is more 
movable, and there may be a history of attacks 
of biliary colic or jaundice. 

(2) Cholecystitis. — Adhesions may prevent 
movement, but pain and tenderness are too 
great to cause confusion with a non-sup- 
purating hydatid. 

(3) Simple cysts are seldom large enough to 
be felt, and will be a((onij)anied by bilateral 
tumours due to cystic kidneys in the flanks. 

(4) Tropical abscess may be indistinguish- 
able clinically from suppurating hydatid. It 
is only met with in those who have been ex- 
posed to infection by the BniamalHi histolytica 
in the tropics, though it may not develop until 
years afterwards. A history of dysentery can 
generally be elicited. 

(5) Malignant disease. — There may be one 
large or many smaller nodules, but they are 
harder than hydatids and often umbilicated. 
Other points of difference have already been 
mentioned. 

(6) Syphilitic disease. — A hard, irregular sur- 
face is produced, and there is often ascites. 
Aneemia, other syphilitic hisions, and a positive 
Wassermann reaction will support the diag- 
nosis. 

(7) Hydronephrosis.— In this condition tin* 
hand can usually be ])UKhed between its uj)i)cr 
border and the lower edge of the liver, but not 
in the case of hydatid. There may be a liis- 
tory of the passage of much urine of low 
specifle gravity, whereas this cannot occur in 
hydatid disease unless the cyst has ruptured 
into the pelvis of the kidney. 

Hydatids have to be differentiated also from 
pancreatic, omental, and ovarian cysts, as well 
as from ascites. Pancreatic cyst is more cen- 
tral than hydatid, and lies behind the stoina(d), 
which can be inflated to prove this. Omental 
cysts are more mobile. Ovarian cysts can gener- 
ally be traced to their pelvic origin. In ascites 
the flanks are dull ; in the largest hydatid they 
remain resonant. 

Hydatidi of the kidney are nearly always 
thought to be hydronephrosis unless the cyst 
ruptvures and membranes are passed. 

Hydetidi of the ipleen are rarely recognized 
unless the hydatid thrill is present. 

Hydatids of the omentam and mesentery are 


indistinguishable from pancreatic, mesenteric, 
or even ovarian cysts. 

Peritoneal hydatids are generally pelvic, and 
usually mistaken for ovarian tumours or sub- 
peritoneal fibroids. 

Hydatids of bone are usually mistaken for 
endosteal sarcomata. 

In diagnosis it is important to remember 
the relative frequency of the occurrence of 
hydatids in the various organs. Thomas gives 
the percentages as — liver 57, lungs IT 6, 
kidneys 4-7, brain 4-4, spleen 21, heart 1-8, 
peritoneum 1-4. 

Prognosis. — This depends largely on the 
situation of the tumour, and on the absence 
of suppuration. Hydatids of the brain are 
nearly always fatal. Recovery from hydatids 
of the lung is not infrequent, and may take 
place even after rupture spontaneously or 
following operative interference, though the 
mortality after ru])ture is about 50 per cent. 
Death may be caused by baunorrhage from 
erosion of a large vess(‘l or ru 2 )ture of a small 
aiKMirysm . 

Secondary infection of a cavity may cause 
intermittent fever, wasting, and death from 
exhaustion. Empyema and pyopneumothorax 
are very fatal complications, causing death in 
80 per cent, or more of cases. 

Hydatids of the abdominal viscera are always 
serious, but are often completely cured by 
operation. Owing to the possibility of other 
and deeper-seated cysts, the prognosis is always 
doubtful. 

Rupture of a cyst into the peritoneum 
causes a mortality of 90 jicr cent. 

Treatment. — Two methods of treatment 
are commonly adopted — (1) aspiration, (2) 
incision followed by removal of the cyst. 

A8i)iration of a small quantity of fluid may 
kill the parasite and lead to the degenerative 
changes jueviously described, but it fails in 
many cases entirely, or only the mother cyst 
dies. In any case the cyst remains a perma- 
nent sour(;e of danger. Simple as the pro- 
cedure is, it is not free from risk. The fluid 
contents may leak into a vessel or into the 
peritoneum, and if rapid absorption takes 
place there may be severe collapse with diar- 
rhoea and vomiting, or even death. The escape 
of a small quantity may cause unpleasant 
symptoms, including urticaria. If fluid leaks 
into the peritoneum it may cause peritonitis 
with ascites, and later on infection with multiple 
hydatids. Aspiration may also cause suppura- 
tion of the cyst, making operation imperative 
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and much more dangerous. In the case of 
the lung there have been numerous instances 
of sudden death owing to rupture of the cyst 
and consequent flooding of the lungs with 
its contents, and suffocation. 

In Australia aspiration as a means of diag- 
nosis and treatment has been largely super- 
seded by exploratory incision and removal of 
the entire cyst. Aspiration of a pulmonary 
hydatid is never justifiable exce})t in an oju'rat- 
ing theatre after excision of a ])ortion of ril). 

If aspiration is undertaken the dangers are 
reduced by using a needle of small calibre. 

A suppurating hydatid must bo treated as 
an abscess by incision and drainage. 

Hydatids of bone usually require amputatioti 
ultimately, though occasionally local removal 
is possible. J, ^ Cockayne. 

HYDRAMNION. — Hydraninion or poly- 
hydramnion is the name given to the formation 
of an excessive amount of aiiiniotic fluid. 'I’he 
liquor amnii appears at a very early stage of 
development of the embryo, and gradually 
inc?reascs in amount up to about the seventh 
month of pregnancy, when it is relatively 
abundant compared to the size of the foetus ; 
after this date its production apj)ear8 to be more 
or less stationary until, at term, it little more 
than fills in the interstices between the irregular 
foetal mass and the uterine wall. Its amount 
at term varies widely within normal limits, and 
averages about two pints ; any amount less 
than half a pint (oligohydranmiou) and more 
than four pints (])oIyhydraninion or hydram- 
nion) is regarded as pathological. 

The liquor amnii is a fluid of low specific 
gravity containing 90 j)er cemt. of water, a 
small percentage of urea and inorganic salts, 
and a trace of albumin ; it is usually clear, 
but is often turbid from mixture with vernix 
caseosa and foetal epitliclium. As regards the 
source of the liquor amnii there is still some 
difference of opinion ; it is probably mainly a 
S(;cretion from the epithelium lining the amnion. 
There is little doubt that the fojtus also makes a 
contribution by excreting urine into it — the 
constant presence of urea in the liquor amnii is 
strongly in support of this. In cases of acute 
hydraninion associated with uniovular twins — 
to be referred to shortly — there can be no 
doubt that the enormous accumulation of 
liquor amnii is due to foetal polyuria. 

Etiology. — Most cases of hydranmion are 
unaccompanied by any obvious cause. Very 
Seldom is a maternal cause apparent ; condi- 


tions associated with generalised CBdem*-* 
such as cardiac, renal, and hepatio diaeaie- - 
scarccly ever bring about an increase in the 
amount of liquor amnii. On the other ^nd, 
ovular or foetal abnormalities are fairly often 
associated with hydraninion. These are: (1) 
Malformation of the foetus, such as anenoephaly, 
spina bifida, ectopia vesicee, and haie-lip. (2) 
In uniovular or homologous twins acute hy- 
clraiiiuion is not uncommon, the amniotic sac 
of the stronger twin being the one affected ; 
the strongtu’ twin gradually appropriates more 
than its fair share of foetal blood, through the 
anastomosing umbilical vessels of the common 
])Iacenta ; its heart and kidneys become 
enormously liypertrophied, and foetal polyuria 
is tlic source of the excess of fluid. 

Ill cases of hydranmion the fluid shows no 
abnormal characteristics. It is probable that 
only amounts of over four pints cause clinical 
features recognizable as hydrainiiion ; cases 
with as much as thirty or forty pints have been 
rec orded, but are exceedingly rare. 

Symptomatology. — Thu physical signs are 
c^asy to apjueciate : the uterus is larger than 
it should for the period of pregnancy reached, 
and it feels like a thin-walled cyst through 
whicli a pronounced fluid thrill can be obtained 
in all directions ; if there is much fluid the 
feet us can bo neither felt nor heard. The 
sym|>toms are caused by the pressure of the 
cmlarged uterus, and consist chiefly of em- 
barrassment of respiration and cardiac action 
varying with the degree of enlargement. There 
may be anlcuna of the legs, and there is not 
uncommonly slight albuminuria. 

Two clinical forms are recognizable, the 
acute and the chronic. The acute form is rare ; 
it usually begins at the fourth or fifth month, 
and enormous quantities of fluid quickly 
accumulate. The uterus rapidly attains a great 
size and pressure symptoms are correspondingly 
severe ; there are abdominal discoi^ort and 
})ain, dyspncea, cedema of the legs, and often 
albumin in the urine. Such coses usually end 
in abortion at about the sixth or seventh month, 
heralded by rupture of the membranes, which 
brings instant relief. Cases of acute hydram- 
nion are seldom found apart from uniovular 
twins. 

In the chronic form, much the commoner, the 
distension is more gradual, and the symptoms 
are correspondingly less severe. The uterus 
may gradually reach an enormous size, 
the slighter forms are far more usual. 

Diagnosis. — ^It has already been stated tiwt . 
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only amounts of more than four pints are 
rooognizable clinically as cases of hydramnion. 
It is often difficult to distinguish between 
hydramnion and twin-pregnancy, and the two 
are often associated. There should be no 
difficulty in distinguishing hydramnion in the 
early months of pregnancy from a case of 
vesicular mole; in the latter the uterine en- 
largement is not nearly so rapid and there is 
usually irregular uterine haemorrhage. Two 
conditions which may sometimes confuse are 
ovarian cyst and ascites. The presenc-e of the 
presumptive signs of pregnancy and careful 
physical examination of the abdomen, especi- 
ally of the distribution of the areas of dullness 
and resonance, ought always to make the 
diagnosis between hydramnion and ascites an 
easy matter. The diagnosis between hydram- 
nion and ovarian cyst will, in doubtful cases, 
always be made clear by resorting to an ex- 
amination under anscsthesia ; in the latter the 
small uterus will bt*. felt distinct from the main 
tumour. The diagnosis between hydramnion 
and pregnancy associated with a large thin- 
walled ovarian cyst is often difficult : the 
points to be sought for, in the latter, are the 
recognition of two distinct tumours, differing in 
their physical characters — one of the tumours 
will give the physical characters of the pregnant 
uterus, i.e. the elastic consistency, the con- 
tractions and relaxations, the feeling of foetal 
parts and the hearing of foetal sounds ; the 
presumptive signs of pregnancy accompany 
both conditions, of course. 

Treatment. — It is impossible to control the 
production and absorption of the liquor amnii ; 
therefore, therapeutic treatment is of no use ; 
the action of diuretics, diaphoretics, and cathar- 
tics has no effect in diminishing the quantity 
of the fluid. In many cases, relief is brought 
about by spontaneous rupture of the membranes 
followed by abortion or premature labour ; this 
is especially likely to occur in the acute form. 
If the pressure symptoms become intolerable, 
abortion or premature labour must be induced, 
and this is best done by rupturing the mem- 
branes with a sound (this little operation must 
be performed with strict asepsis). Special 
precautions should be ready to deal with post- 
partum haemorrhage in these cases, as efficient 
retraction of the uterus is apt to be delayed by 
the over-distension. The accoucheur should also 
be on the alert for fcetal dangers : transverse 
and other malpositions are common, and the 
umbilical cord may be swept through the cervix 
by the gush of fluid. 


In cases where the accumulation of fluid is 
not great enough to call for the interruption of 
pregnancy, the patient must be made as com- 
fortable as possible by rest and posture. She 
will have to spend most of the day at rest, 
and will be more comfortable and less dyspnoeic 
when propped up in a sitting position than 
when lying down. Eardley Holland. 

HYDRARTHROSIS, INTERM ITTENT.- 

A condition in which at regular intervals a 
recurrent effusion into a joint occurs. 

The etiology is obscure, but the first at- 
tack usually follows a slight injury. The 
affection is commoner in women, and begins 
before middle age ; sometimes the effusions 
correspond with menstrual j)eriods, and are 
absent during pregnancy. 

Symptoms .—At almost exact intervals, 
which differ in different cases, but are usually 
about ten days, the affected joint suddenly 
fills with fluid, which, as a rule, lasts less 
than a week. Between the attacks the joint 
may appear normal, or there may be slight 
thickening of the retroj)atellar pad of fat, 
laxity of ligaments, or signs of chronic toxic 
arthritis. 

Prognotit. — The condition generally lasts 
for years, but it may disappear for no apparent 
reason, especially during pregnancy. 

Treatment. — Foci of chronic infection, 
especially in teeth and gums, must be looked 
for and treated, and any local defects of the 
joint must be attended to. Treatment has 
little influence in cases where no local or general 
cause for the condition is found. Improve- 
ment has in some cases followed the use of 
arsenic, quinine, or mercury. As local treat- 
ment, massage, radiant heat, electricity and 
ionic medication are used ; and asi)iration of 
the effusion, followed by injection of iodine, 
may do good. 

HYDROCELE. — A serous effusion into the 
tunica vaginalis (Vaginal Hydrocele), or into 
a cavity derived from an unobliterated pro- 
cessus vaginalis (Hydrocele of the Cord ; Hydro- 
cele of a Hernial Sac). 

Etiology. — Hydrocele may occur at any 
age, and in children the sac may communicate 
with the peritoneal cavity. It may be second- 
ary to, and possibly mask, some inflammatory 
disease of the testicle, either acute or chronic;. 
Ordinary vaginal hydrocele, though apparently 
sometimes due to injury, or some interference 
with the circulation, is generally idiopathic. 
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The sac, originally thin and supple, may, in 
olchstanding cases, become thick and hard. 
The fluid is usually straw-coloured, but may 
become dark brown and contain cholestorin. 
The testicle, unless adhesions are i)resent, will 
be behind and below. 

Sirmptoms. — Hydrocele forms a smooth, 
tense, painless, elastic, scrotal or inguino- 
scTotal swelling not adherent to the skin and 
concealing the testicle. Except in old-standing 
cases the swelling is translucent, and, if 
grasped firmly by one hand and lightly per- 
cussed, gives a characteristic thrill. 

Diagnosis. — Though diagnosis is generally 
easy, hydrocele may have to be distinguished 
from a hernia, which in children may also be 
translucent, from heematocele, and occasion- 
ally from a growth of the testicle. 

Treatment. — Essentially a palliative mea- 
sure, lappimf is especially indicated in elderly 
men. The patient being seated, the surgeon, 
after verifying the position of the testicle and 
having sterilized the skin, grasps the hydro- 
cele with his left hand and plunges the trocar 
and cannula into the swelling at a spot free 
from veins just below the middle of the anterior 
surface, tilting the point upwards as soon as 
the wall is penetrated. When the sac has 
been emptied the cannula is withdrawn and 
a sealed dressing applied. 

Injection . — This method attempts to pro- 
duce a cure by exciting plastic inflammation 
leading to the obliteration of the cavity. The 
sac having been emptied as described above, 
either 2 dr. of tin(;t. iodi fort., or ^1 dr. 
of a strong solution of carbolic- acid crystals 
in glycerin, is injected through the cannula. 
The patient should be kept in bed for forty- 
eight hours. The method is not without 
danger, as sloughing and suppuration may 
occur, and it should never be employed in 
children. 

Excision of the sac . — The hydrocele is ex- 
posed by an incision in the front of the scrotum. 
After it has been freed from the surrounding 
tissues and extruded through the wound it 
is widely opened and the whole of the parietal 
layer cut away, the visceral layer being treated 
with iodine. Absolute haemostasis is essential, 
and drainage is necessary. 

Inversion of the sac . — The hydrocele having 
been exposed, an incision about an inch long 
is made at its upper end. The testicle is 
drawn through this, and the sac is turned in- 
side out 80 that the serous layer is in contact 
with the scrotal tissues. Two or three catgut 


stitches are passed through the divided edges 
of the tunica vaginalis, now at the Iwok of the 
testicle, in order to maintain the inversion. 

The results of either of the last two opera* 
tions are usually satisfactory, though a re- 
currence occasionally takes place. 

Phiup Turnbb. 

HYDROCELE OF OANAL OF NUOK 

{see Vulva, Diseases op). 

HYDROCEPHALUS. -- This condition is 
due to an accumulation of fluid within the 
skull, either in the subdural space — external 
hydrocephalus — or inside, the ventricles, dis- 
tending the brain— internal hydrocephalus. 
The external form, which is very rare, occurs 
sometimes as a congenital abnormality in 
association with a small undeveloped brain. 
The internal variety is the, more common, 
and is what is usually meant when the term 
hydrocej)halus is used. It may be either con- 
genital or acquired. 

CONOENITAL HYDROCEPHALUS 

Etiology and symptoms. — Congenital, 
idiopathic, or essential hydrocephalus shows 
itself at birth or in early infantile life. Its 
('ause is obscure, but it has been ascribed 
to stasis of the ventricular fluid owing to 
displacement or obliteration of the foramina 
of communication of the ventricles with one 
another or with the subarachnoid space, as 
the result of congenital malformations or 
prenatal inflammatory conditions involving 
the ependyma and meninges. In some cases 
there seems to be a family disposition to the 
aflection. It may be due also to fcetal syphilis. 

As the fluid distends the ventricles the sur- 
rounding brain substance becomes thinned 
and atroi)hied. In severe cases it may form 
ordy a narrow wall with flattened and poorly 
developed convolutions on its surface, while 
the foutanelles are widened and tense, the bones 
of the skidl separated, and the head enlarged. 
The size of the head is the most characteristio 
feature of the condition and is in conspicuous ' 
contrast with the small face. The head is 
usually rounded or dolichocephalic and bulges 
in all directions ; the forehead is prominent and 
overhanging, and the eyeballs are directed 
downwards and laterally. 

The child is apt to be feeble and poorly 
nourished, and shows various symptoms d^ 
pendent on the defective development of,^ 
brain. There may be blindness from atr€^% 
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of the optic nerves due to pressure on the 
chiasmal region. Sometimes convulsiMis occur, 
and not infrequently the limbs are spastic and 
weak, resembling cerebral diplegia, especially 
in that the legs are more affected than the 
arms. Later, mental symptoms show them- 
selves in various degrees of backwardness and 
lack of development beyond the infantile 
stage, even to extreme idiocy, although in 
some cases the mental symptoms may be 
surprisingly slight. 

The diagnosis is usually easy ; if the child 
survives, the condition may be confus(‘d with 
rickets. Death frequently occurs from wasting 
and exhaustion early in infancy. 

Treatment is unsatisfactory. In severe 
cases the excess of fluid may be removed by 
ventricular puncture, or sometimes by lumbar 
puncture, and the skull compressed by means 
of rubber bandages; but (!omj)ression is not 
without danger, and the fluid usually accumu- 
lates again quickly after removal. Various 
operations hav(^ b(^(‘n devised to establish a 
permanent drainage', hut the results have not 
been encouraging. In sotik* cases the adminis- 
tration of mercury and potassium iodide may 
be beneficial. 

Acquired Hydroceptialus 

Etiology. — TJie acquired form occurs in 
children or adults, usually secondary to and 
in association witli njcmingitis or cercl)ral 
tumours. Mi'uingitis leads to thickenings and 
adhesions which block the foramina of com- 
munication between tlie ventricles and the 
subaracliTioid space, e^)ecially the foramina of 
Magendie and Luschka, witli consequent dam- 
ming up of the fluid in the ventricles. The 
secretion of cerebro-sjhnal fluid is probably also 
increased as a result of the inflammation. The 
two forms of meningitis with whieli hydro- 
cephalus is particularly associated are posterior 
basic meningitis in infants and cerebro-spinal 
meningitis in older children and adults. 

Cerebral tumours give rise to the condition 
by causing mechanical obstruction in tlie 
ventricular system. In the neighbourhood of 
the pons or cerebellum they may block the 
fourth ventricle or the aqueduct ; near the base 
of the brain or in the midbraiu may occlude 
the iter or the third ventricle, or press on the 
veins of Galen. The ventricular distension 
resulting from tumours is often slight and 
localized. 

In infants or young children acquired hydro- 
cephalus leads to an enlargement of the skull 


and a condition similar to that found in the 
congenital form of the disease. In older 
patients expansion of tlie head is usually 
impossible, but occasionally the sutures sepa- 
rate, and not infrt^quently there is considerable 
thinning of tlie bones. 

The symptoms are difficult to differentiate 
from those of the primary disease, as the most 
important are headaiflie, drowsiness, mental 
impairment, ojitic neuritis or atrophy, attacks 
of rigidity or convulsions, and cerebellar 
symptoms such as ataxia or liypotonia of the 
limbs. The persistence or recurrence of some 
of these symptoms after the primary condition 
has subsided, or sudden exacerbations of them 
during its course, are suggestive of hydro- 
cephalus, but the diagnosis in the absence of 
(‘iilargemimt of the skull is uncertain. 

In acquired hydrocephalus of any severity 
the prognosis is bad, but some cases come to a 
standstill. The treatment is involved in that 
of the primary condition to which the hydro- 
ceplialus is due. Acute distcusion of the ven- 
tricles, such as occurs occasionally during 
cerebro-spinal fever and in other conditions, 
may be relieved by lumbar or ventricular 
imm-ture. 

Meningitis Serosa, or acquired idiopatliic 
hydroccjihalus, is a rare condition in which 
an effusion of serous cerehro-spinal fluid takes 
place into the v(mtri(;les owing to excessive 
secretion of the cjicndyma or choroid plexus. 
Jt has bei'U sujiiiosed to be inflammatory in 
origin, but so far no organisms have been 
found associated with it. 'J'he fluid is usually 
clear, of low Sjiecific gravity, and normal in 
character, except that it is under increased 
pressure. 

The condition occurs in adults and in chil- 
dren, in cither an acute or a subacute form. 
The symjjtoms of the acute type are similar 
to those of ordinary meningitis, while the more 
subacute casiis simulate cerebral tumours. The 
diagnosis from these two conditions is very 
difficult and sometimes impossible. 

The patients may recover completely, or a 
thickening of the ependyma may supervene 
which leads to a more chronic condition. The 
most rational triiatment is removal of the ex- 
cessive fluid by lumbar punciture. Mercurial 
treatment is also said to be of value. 

P. W. Saunders. 

HYDROCHLORIC ACIDi P0I80NINQ 

BY {see Poisons and Poisoning). 
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hydrocyanic acid, poisoning 

BY {see Poisons and Poisoning). 

hydronephrosis.— D istension of the 
renal pelvis with urine due to an increase of 
the urinary pressure behind some obstruction. 
If the obstruction is situated in the urethra, 
both kidneys and ureters are dilated ; if in 
the course of one ureter, the corresponding 
kidney alone is affected. Occasionally a j)ar- 
tial hydronephrosis is caused by the blocking 
of one or more calyces. 

Etiology. — In true congenital hydronephro- 
sis, which is usually bilateral, the kidneys an? 
dilated at birth, and the infant rarely sur- 
vives. Hydronephrosis dependent upon some 
other congenital abnormality may not become 
apparent till later. These cases are bilateral 
when they are due to phimosis, or congenital 
urethral stricture ; unilateral when (lue to 
congenital stricture, valves, or kinks in the 
ureter, or at the uretero-pelvic junction, or to 
pressure on the ureter as by abnormal renal 
vessels. 

Acquired hydronejkrosis may be bilateral, 
from stricture, from enlarged prostate, from 
pressure on or involvement of both ureters by 
a now growth, c.g. a myomatous uterus or a 
cancer of the bladder, or from bilateral calculus. 
Or it may be unilateral, from stone in the pelvis 
or ureter, from kinking of the ureter owing to 
movable kidney, or from dragging or com- 
pression of the ureter by iuliammatory adhesions 
or now growths. In a few cases no cause can 
be found. 

Pathology. — In the carlier’stages the kidney 
appears normal until it is slit up, when it will 
be found hollowed out more than usual, the 
papillae being flattened, the cortex thinned, 
and the secreting tissue diminished in amount. 
As the distension becomes more advanced it 
affects either the kidney proper or tlie renal 
pelvis. In this way two types are produced. 
In the pelvic type the kidney does not become 
enlarged at all, but is perched, like a cap, 
upon a sac formed by the dilated renal pelvis. 
As this sac enlarges, the kidney diminishes in 
size, and in extreme cases its atrophied re- 
mains are scarcely noticeable. In the renal 
type the pelvis is not dilated, but the kidney 
itself becomes enormously expanded. It pre- 
serves its reniform shape, but becomes lobu- 
lated. On section it is found to be composed 
of large thin-walled cavities (dilated calyces) 
communicating with the renal pelvis, but 
separated from each other by thin fibrous 


partitions (the remains of the oolumns of 
Bertin). 

Symptoms may be absent. Patients with 
enlarged prostate, stricture, etc., may have 
their kidneys transformed into mere shells 
before any renal symptoms are observed. In 
these cases the kidneys are not enlarged. The 
most characteristic symptoms of hydrone- 
phrosis are pain and tumour. The pain may 
be a dull ache felt in the angle between the 
last rib and the erector spinae muscle, or it 
may come on in sharp attacks resembling 
renal colic. Often the two types alternate. 
The acute attacks are not, as a rule, distin- 
guished from a true renal colic, but generally 
they do not last so long, have no relation- 
ship to jolting or exercise, and are not accom- 
panied by hspinaturia or strangury. The pain 
comes on slowly, and gradually increases in 
intensity. When it is at its height the patient 
experierutes a sensation of great distension in 
his side, and oft(;n says that he feels “ as if 
something must burst in him.” The pain does 
not, as a rule, radiate to the groin or testicle, 
and the attack subsides gradually as it com- 
menced. The tumour varies from a scarcely 
])alpable kidney to an enormous cyst filling 
the greater part of the abdomen. A com- 
paratively large hydronephrosis may be diffi- 
cult to f(;el if it is flaccid. The tumour is 
reniform, smooth, painless, and not tender on 
palpation ; it moves freely with respiration. As 
it inci’iiases in size it descends more and more 
below the lower riba, fills out the loins, and may 
form a visible swelling in the lumbar region. 
During the attacks of pain it may be masked 
by muH(uilar rigidity, and the kidney is then 
distinctly tender on pressure. The tumour 
may be constant or intermittent ; in the latter 
case it is present during the attacks of pain, 
but when they cease the swelling disappears, 
and there is a greatly increased flow of urine. 
This is called an intermittent hydronephrosis. 
Polyuria is sometimes a noticeable symptom ; 
it is more marked in bilateral than in unilateral 
cases. 

Diagnosis. — It is most important to diag- 
nose the condition early if the kidney is to be 
saved. This has been rendered possible by 
the use of ureteric catheterization and the 
X-rays. If a ureteric catheter is introduced 
into a dilated renal pelvis, the urine escapes 
in a continuous stream un^ the sac has been 
emptied. In this way an estimate of its 
capacity may be made. Another method is to 
inject sterile water through the cathetM viit^ 
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the patient just begins to feel pain. The pain 
indicates that the kidney has been distended, 
and the amount of fluid necessary to produce 
this effect is noted. More exact information 
can be obtained by pyelography. When the 
renal pelvis is filled with a solution of collargol, 
thorium citrate, sodium bromide, or other 
substance opaque to the X-rays, and radio- 
graphed in situ, the shadow reproduces the 
form and size of the dilated pelvis. In the 
renal type the first changes are found in 
the calyces. They become club-8hap<;d ; nor- 
mally they are trumpet-shaped. Later they 
tend to become pear-shaped, and the space 
between them is reduced to a minimum. In 
the pelvic type a large irregular shadow of the 
renal pelvis is seen ; this has slight elevations 
on its outer side, corresponding to the stunted 
calyces. 

Treatment and prognosif.— Treatment 
consists in removal of the cause. The possi- 
bility of bilateral hydronephrosis must never 
be lost sight of when dealing with stricture or 
enlarged prostate. In other cases, if a stone 
is present it should be removed, if the kidney 
is movable it should be fixed, or if the obstruc- 
tion is due to a valve or kink it should be re- 
lieved by a plastic operation. It is only when 
the kidney is totally disorganized that a primary 
nephrectomy should be performed. In most 
cases the kidney recovers the greater part of 
its functional activity after the obstruction 
has been relieved. In aseptic cases the opera- 
tive mortality after a plastic; operation, or a 
primary nephrectomy, ought to be nil. If the 
plastic operation fails, a secondary nephrec- 
tomy may be necessary. Of (;ourse, in bilateral 
cases the risk is greater, and conservative, 
measures are essential. j Jqly 

HYDROPERICARDIUM. — Fluid may be 
poured into the p.ricardial sac in c;onnexion 
with general oedema and may seriously hamper 
the heart’s action. Its signs are those of peri- 
cardial effusion due to pericarditis, but it is 
generally overlooked. Cases have been re- 
corded in which, after 8(;arlet fever, a hydro- 
pericardium has been almost the only evidence 
of serous transudation. Rarely, as in elejihan- 
tiasis, the exudate may be chylous. 

Frederick Langmead. 

HYDROPHOBIA.—Hydrophobia, or rabies, 
is a disease of the lower animals, especially of 
canines — dogs and foxes — and of ciats, which 
is communicable to man. The virus in infected 


animals exists in the saliva and other secretions 
as well as in the nervous system, and man be- 
comes inoculated as the result of being bitten 
by a rabid animal. A comparatively small 
percentage (about 15 per cent.) of jiersons 
bitten develop the disease. Those who are 
bitten through wearing apparel have a very 
fair chance of escape. After a long period of 
quiescence, outbreaks of the disease have 
occurred in this country, and dog-muzzling 
orders for tlie districts concerned have had 
to be issued from time to time. 

Symptomatology.— The period of incuba- 
tion is about eight weeks on the average, 
but may be as long as two years ; it is 
sometimes as short as two weeks, especially 
in children. The first premonitions of the 
disease are found in numbness and irritability 
of the wound. There is slight fever. The 
])atient becomes depressed and filled with 
dread, and may have some difficulty in swal- 
lowing. He is hypersensitive to noises and 
light. In a day or two these symptoms 
become intensified ; excitability and hyper- 
©sthesia become extreme. Violent painful 
spasms occur, especially in the pharynx on 
every attempt to drink (hence the name of 
the disease), or as the result of any external 
stimulus. Severe attacks of dyspnoea, and of 
mental agony or actual mania, add to the 
distress of the disease. The fever generally 
ris(‘s to 102° F. This stage lasts three or four 
days and then passes into one of increasing 
paralysis, unconsciousness, heart failure, and 
inevitable death. Altogether the disease lasts 
about one week. 

Treatment. -The wound inflicted by a 
sus])ected animal should be allowed to bleed 
freely and then cauterized with pure carbolic 
acid or other caustic. Once the disease is 
established, the treatment is wholly sympto- 
matic. It consists in keej)ing the patient in 
a dark, quiet room as unmolested as possible. 
Inhalations of chloroform and injections of 
morphia will help to allay the spasms and 
agony. 

The preventive inoculation introduc(‘d by 
Pasteur over thirty years ago should be tried 
if there is reason to fear that infection has 
occurred. It consists in ino(;u]ating on suc- 
cessive days a sublethal but gradually in- 
creasing dose of the virus which has been 
modified by transmission through a series of 
animals. 

A curious hysterical condition may simulate 
rabies. This so-called pseudo-hydrophobia de- 
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velops in persons some months after they have 
been bitten by an animal supposed to be rabid. 
There are depression and difficulty in swallow- 
ing, but there is no fever, and tlu^ disease 
lasts longer than rabies. It does not ])rogress 
and is curable. j. C PmusER. 

HYDRO-PNEUMOTHORAX (see rxECMO- 
thorax). 

hydrosalpinx.— A Fallopian tube dis- 
tended by serous fluid. 

Eriology and pathology. — Hydrosalpinx 
results from inflammation of the tube, which 
closes its end, and so prevents the escape of 
fluid secreted by the mucous membrane. The 
intensity of the inflammation determines the 
nature of the fluid ; when this is serous, the 
infecting organism has died out. Distension 
occurs at the outer end of the tube, whidi 
bc'comes retort-shap(‘.d and seldom larger than 
an orange. Its wall is thin and translucent, 
and may be either adherent to surrounding 
structures or free. 

Symptoms.— These are usually not urgent. 
Commonly there is a history suggesting old 
pelvic inflammation. The patient may corn- 
plain of backache, dysmenorrha>a, and dys- 
pareunia, and of pressure in the pelvis if the 
hydroiSalpiiix is large. 

Sterility is inevitable if both tulxjs are closed, 
and may be tlie only cause of complaint. 

Acute symptoms may arise from torsion of 
the mesosalpinx, an attack occurring indis- 
tinguishable from that duo to the torsion of 
an ovarian cyst, or by infection of the hydro- 
.salpinx from the bowel, with consequent acute 
inilaiiimatioii. 

Diagnosis. — The diagnosis of hydro.salpinx 
is difficult ; the condition may easily be mis- 
taken for an m'arian cyst or a chronically 
thickened tube. In the cas(^ of an ovarian cy.st 
there is no history of pelvic inflammation, and 
the swelling is more spherical, and usually more 
movable ; the thickened tube feels harder and 
l(‘ss eystie. 

Treatment.— If the symptoms are .slight and 
the swelling small, nothing need be done. 
Otherwise the treatment is surgical ; the tube 
should be removed, leaving the ovary undis- 
turbcid. When advice is sought on account of 
sterility, salpingostomy should be attempted. 

J. P. Hedley. 

hydrotherapy. — The object of this 

article is to ex})lain the principles involved 
in the external use of water for the purpose 
II— E 


of treating disease, and thus to enable tbe prao* 
titioner to select the cases which may witti 
advantage be sent to spas or bathing establish- 
ments. A classification of the various mineral 
waters, with details of their properties, is given 
in the article on Spa Treatment. 

In view of the scepticism which is frequently 
expresvsed as to the value of hydrotherapeutio 
mea.sures, it i.s necessary to consider briefly 
the prinei])lcs underlying them. Water appliea 
externally aets ufion the nervous and vascular 
.striudures of the skin by means of two different 
forms of stimulus —mechanical and thermic. 
Thermic stimuli result from the temperature 
of the water used ; mechanical stimuli are set 
up hy the im])act of sjjrays and douches, by 
the friction or massiige whicli is an essential 
feature of many forms of bath, and, in the case 
of gas-eontuining waters, by the irritant action 
i>f the .small bubbles which form upon the 
skin. A further stimulus niay result from the 
chemical charai^ter of the water used, and is 
most evident in the ca.se of the stronger 
saline waters. The actions of heat, cold, and 
friction upon the skin arc matters of every- 
day occurrence, and their influence in main- 
taining the general health is of the utmost 
imj)ortance. A large j)roportion of the blood 
is contained in the cajiillaries of the skin — a 
proportion that is capable of great variation 
under the influence of stimuli which act through 
the nervous system U})on the muscular coats 
of the arteriolcis. All stimuli, whether thermic 
or mechanical, act primarily upon the cuta- 
neous nerves, which transmit their influence 
to the central nervous system ; and by this 
means the body-heat is regulated. The tone 
of the (urcuilatioii is also dei)endent to a great 
(‘xtent upon the reaedive capacity of the 
cutaneous vessels. In addition, the circula* 
tion through the viscera and the nervous 
system may by the same means be profoundly 
modified, muscular power may be improved 
or diminished, the excretory functions of the 
skin stimulated, and metabolism influenced. 
Some authorities claim, not without strong 
evidence, that the (capillary network possesses 
the power of rhythmic contraction, thus 
materially assisting the heart. Much experi- 
mental evidence might be quoted to prove alj 
the.se points, but the experiments of Vinaj 
and Maggiori may suffice. These observers 
have shown that a cold bath increases tbs 
capacity for muscular work by 50 per cent., si^ 
that that capacity is more than doubled 
a warm bath, gradually cooled, of aevsaill ^ 
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' jniuutes* duration. Other observers have shown 
that by a course of baths nitrogen metabolism 
and excretion are increased, though a single, 
bath has little influence in this direction. No 
other method of obtaining these effects has 
so wide a range of action or is susceptible of 
such complete control and adaptation to the 
needs of the patient. Minute attention to 
details is essential, however, if the best results 
are to be obtained, and it is to neglect of these 
details that failure, or partial failure, is gener- 
ally to be attributed. The more elaborate 
procedures require a well-equipped bathing 
establishment, but excellent results can be 
obtained from the simpler ones in the patienl/s 
own home, though not, of courst;, in the case 
of mineral- water treatments. 

The simple immersion bath is the most 
commonly used hydrotherapeutic measure, and 
its action throws light upon the more com- 
plicated procedures. It may be “ full ” — the 
patient immersed up to the neck ; “ three- 
quarter ” — to the middle of the chest ; or 
“ half ” — to the waist ; the depth, as a general 
rule, depending upon the strengtli and reactive 
capacity of the patient. When there is great 
enfeeblement, or when a special local effect is 
required, such modifications as the sitz-batli 
and baths for the limbs only may be ord<*n‘d. 
The temperature used varies within a wide 
range and modifies greatly the effect of the 
bath. 

The effects of t(‘mj)erature as well as of 
other stimuli have been V(‘ry caTcfully studied 
by Sonntag and others at the Shepherd’s Bush 
Military Hospital, where hydrothi^raj)eutic me- 
thods were widely and successfully employed 
during the War. For descriptive jmrjKises the 
following is a useful range of temjxiratures : 
Hot, 97M04° F. ; neniml, 92°-97“ F. ; lej/id, 
80°— 92° F. ; cool, G5°-80" F. ; cold, below 05'^ F. 
Hot baths are stimulating in action but de- 
pressing in reaction ; cold baths, on the other 
hand, are depressing in action but stimulating 
in reaction ; while baths at neutral range.s of 
temperature have no thermic action on the 
cutaneous nerves or circulation and may con- 
sequently be prolonged indefinitely. 

Full hot baths between 98° and i04° F. slow 
the pulse at first, but after a variable period 
it accelerates again, and the rate increases till 
a point is reached at which it remains constant 
for a time, when a series of fluctuations occur. 
Above 106° F. there is a paralytic dilatation 
of the cutaneous vessels from the start. In 
giving hot baths for therapeutic purposes the 


face should be sponged wdth cold water first 
if the temperature is above 100° F., and a wet 
towel wrapped round the head ; thus by reflex 
action the cerebral circulation is protected 
again.st violent circulatory changes. For local 
baths higher tomporatures may be used ; for 
instance, 108° F. for twenty minutes, reducing 
the duration as the temperature is raised up 
to 118° F., at which eight minutes is long 
enough. To counteract the late depressing 
effect of hot baths they should be followed by 
a cool or cold affusion, douche, or needle spray. 
Hot baths are useful for fatigue or exhaustion, 
but where this is at all extreme the cold applica- 
tion should be omitted and the patient should 
rest in bed afterwards. For antispasmodic 
effects the bath should bo given about 102° F. 
and ]wolongpd to fifteen or twenty minutes ; 
it will be found useful in s])astic conditions, 
arterio-sclerosis, nephritis, and ])lumbism. 

Neutral baths produce no thermic effect, but 
shut off all thermic and mechanical stimuli from 
the skin and allow the nervous and circulatory 
organs, which are always in a state of activity 
corresponding to the environmental impressions, 
to rest. They are useful in shell shock, trau- 
juatic neurastlumia, extensive burns, delirium 
and mental excit(unent, exhaustion, and f(;ver. 
The effect is <mhanced in the pool bath ” 
by kee])ing the room darkened. This (92°-97° 
F.) is the range of tem])erature usually em- 
])loyed in the immersion baths of ctsrtain spas, 
but a douche of water at a high(‘r temperature 
is given under the water during the bath. 
Ifoth hot and neutral baths are given with 
advantage in Jiiuscular rheumatism and fibro- 
sitis, the t<*.m))erature de])ending usually on 
the character of the water (‘inployed : a lower 
temperature is used if chemical stimulation 
may be ex])ected from the character of the 
water or if mechanical stimulation is also to 
be combined. 

The full tepid or cool bath (92° G5° F.) is s(‘(‘n 
in its most ])ote.nt form in those baths through 
w'hich a continuous stream of water runs ; tliis 
is a charaet(‘,risti(; feature of s])as })ossessing 
tliermal radioactive waters. At a temi)erature 
below 90° F. the bath is stimulating if not 
too ])rolonged and if the ])atient’s reactive 
cajiacity is good. The effects are modified by 
the nature of the water. If the bath is fed 
direct from the spring and contains natural 
gases, the bather breathes these gases at the 
surface of the water, and potent influences may 
thus be produced. The general effects of these 
cool baths may be deduced from those of the 
50 



HYDROTHERAPY 


Brand bath, in which friction gives place to 
the stimulation due to the brisk exercise of 
swimming or sy)lashing about, and is supple- 
mented by the effect of the gases and mimu-al 
constituents upon the nerve-endings of the 
skin. This is not to say that sucii consti- 
tuents are absorbed by the. unbroken skin — of 
which there is no jiroof, however ]»robable it 
may be that tlie gases at least may enter the 
circulation by o.smosis — but they will get into 
the blood-strcain much more rapidly by being 
inlialed from the surface of the water, and 
any other mode of ingress may b(‘ ignonsl. 
That the radioactive gases do ])roduce, some 
part of the (jffect of the bath l)y being thus 
inhaled is certain. 

The cool batli in its therapeutic aspect, as 
distinct from the pof)ular “ cold tub," the 
stimulating effect of which necnl only be men- 
tioned, is best exemj)liticd hy lintitd's method (d' 
treating enteric fever. It is applied as follows : 
The bath is filled to three-fourths of its deptli 
with water at a tem])crature varying from 
90® to 05° F., the higher temperature being 
used in the first bath, and progressively lowered 
about 5° each time until the lower limit is 
reached. Where possible tlie bath is brought 
to the bedside ; it is hardly n(‘cessary to say 
that an enteric patient cannot walk to the 
])athroom. Tlie patient is lifted in very g<‘u11y 
by two attendants and his head support(‘d by 
a ])illow. Friction of the whole body is then 
(iommenced and kept up throughout the time 
of immersion — a most important feature wliich 
must never be omitted. The duration of the 
bath is from five to twenty minutes ; a short 
immersion in cool water is more stimulating 
tlunigh less heat-reducing than a longer hath 
at a higher temperature. The effect of the 
friction is to cause redness of the skin and 
thus to promote heat-loss, chilling or collapses 
being at the same time prevented. Shivering 
or blueness of the extremities is not a contra- 
indication to the use of the bath, but an in- 
cimtivc to more energetic friction. Tlie bath 
may be given three, four, or more tinies in 
the twenty-four hours, according to circum- 
stances. The effect of this treatment is often 
most striking, and statistics show a marked 
rciduction in mortality in those institutions 
where it has been adopted. Its effect is mainly 
to stimulate and strengthen the vital organs, 
enabling them to throw off the toxins of the 
disease ; it also acts as an antipyretic which 
is fn^e from risk, since it is at the same time 
a powerful cardiac stimulant. 


The foregoing description applies to the 
effects of baths of the waters of any of the 
better-known British spas, and to sea-water 
baths. The more saline and consequently 
stimulating waters have their effects modified 
by temperature, dilution, etc. ; while the less 
mineralized waters, which in this country are 
usually more gaseous, liave their seoative 
action qualified by exercise in the water, as 
for instance in swimming-baths, and by douch- 
ing and massage, and thus become stimulating. 
Tlie capacity possessed by hydriatic procedures 
of thus being modified to suit individual 
patients is of the greatest value. 

Certain special baths deserve description. 
The so-called Nauheim system depends on the 
u.se of a saline w'ater which, given in the earlier 
]»ath3 in a dilute form and without gas, is 
gradually increased in strength and gaseous 
i'ontcnt with successive baths, and at the 
same time is lowered in temperature. Thus a 
mild sedative bath, liaving a soothing effect 
on the circulation and at the same time a 
mildly constrictor effect, gradually gives place 
to one whic-li ])owcrfiilly stimulates the vaso- 
motor mechanism and the system generally. 
In skilled hands the artificially prepared bath, 
available at most British spas and many soa- 
si(h^ jihiccs, appears to give results quite equal 
to those actually obtained at Nauheim, though 
fallitig short, p(irhaps, of the results claimed 
for that particular spa. 

Moor baths, proj)aTed by the admixture of 
a .s])ecially prepared peat with the mineral 
wat<‘r to a prescribed consistency, have a 
s(Mlativc eff(5ct, and are j)articularly comfort- 
ing in cases of muscular rheumatism, fibrositis, 
and some forms ot arthritis. They are also 
\iscful in certain kinds of eczema and psori- 
asis and as a nerve sedative. They are given 
at temperatures of 90° to 105° F., and are 
followed by a cooler bath or spray. 

Douches form an important feature of ail 
bathing treatments ; their effect is generally 
stimulating, and they may be given alone or 
as ])art of a general bath. The simplest douche 
consists of a jet of water played upon the body 
from a distance at a particular temperature 
and pressure and for a specified time.^ The 
effect is to set up a powerful vibration in the 
structures treated, penetrating more deeply 
than massage, and it is thus of benefit in chrome 
rheumatic affections, in promoting abaoxp^n, 
and, especially when played upon the spine, 
in stimulating the nervous system. A common 
modification is the Scotch douche, which m 
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given in the same way but at varying tempera- 
tures, a few seconds at a liigh temperature 
being followed by a sudden change to a lower, 
and back again, for tlie number of times pre* 
scribed ; the temperatures and the exact 
duration of each alternation need to be S])(*cially 
adapted to each case. contrast bath may 

be mentioned here. It consists in immersing 
first in hot and then in cold water the ])art 
of the body to be treated, repeating this for 
ten or fifteen minut<‘s. A useful range of 
temperature for tlie two foregoing methods 
is as follows: — Scotch douche, llO^-ll.'}'" for 
30 sec., 50°-G5° for 15 sec. (Sonntag) ; contrast 
bath, 110° for 30 sec., 40°-r)0^' for 15 sec. 

The needle douche is too well known to call 
for particularized description ; generally it is 
warm at first and is gradually cooled, but it 
may be varied in any way. It is a pleasant 
stimulant to the peripheral nerves, and, if the 
cold phase is not emphasized too mnch, may 
cause drowsiness and slcoj> vas a reaction. 

Massage douches arc* popular methods of 
treatment. They ar<‘ given by one. or two 
attendants who massage the whole body while 
a stream of water is ])lMying njmn it from a 
hose-pipe hanging over the operator’s shoulder. 
The Aix douche, which was the original, is 
given with the patient seated iijion a stool 
or lying on a bench. At. Vi(‘,hy was introduced 
the modification of allowing him to lie upon 
a water-bed wliile s])rays or jets of \vaier fall 
upon him from above at the will of the operator. 
At Buxton a further modification was intro- 
duced : the patient lies in a shallow pan of 
water while, being massaged and douched, the 
advantage being that the muscles are relaxed 
through the body being Hup})orte.d in the 
water, instead of being contracted in main- 
taining the upright or reclining position on 
a chair or bencdi. Tlie advantages of douche 
massage by either method are obvious ; for 
stiffness of muscles or joints there is jnob- 
ably no mode of treatment which will compare 
with it, while it is very effective in stimulating 
the peripheral circulatif)n and metabolism. 

Certain special douclies call for more de- 
tailed consideration. The under-water douche 
is given beneath the surface of tlie water in 
which the patient is immersed, either to tlie 
joints, to the spine and lumbar region, or to 
the abdomen. In either case its effect is that 
of a deep massage with a vibratory character, 
of which the surrounding water appears to 
mitigate the force to some extent without 
lessening the general effect. 


The whirlpool bath, which acquired consider- 
ahlc ]»opularitv during tlic War on account of 
its (‘flfi'ct ill rc'laxing stiffened j(»ints and tissues, 
is an iinmcrsioii bat h for the whole or jiart of 
tlic body, in whicli a continuous movement is 
kept up 1 ‘ither by the inflow of a stream of 
fresh water or by a turbim* which, continually 
revolving, jiroduces great agitation of the whole 
bath and an “ effleiiragc ” effect on the ]mrt 
immersed. In anotiu'r form compressed air is 
driven in and a continual effervescence thus 
oliiained. In gem'ral effects both forms are 
similar to the douche massage methods ju.st 
described. 

The Plombi^res douche lias come rapidly 
into fashion during rc'cent years, thanks to 
tlie excellent results it gives when used with 
due discrimination, not only in membranous 
colitis Init in intestinal stasis and disorders 
arising therefrom. It is administered by 
means of a soft rubber tube B or 10 in. long 
inserted W(‘ll into the rectum ; through this 
tulie water of wliicli the (juantitv, tem))erature, 
and jircssurc arc to be definitely jirescribed 
is injected. Under favourable conditions it 
will ri^ach tlie higher parts of the colon, and 
even the (wciim, as may be ascertained by 
abdominal cxainination. It is retained for a 
few minutes and then evacuated in the usual 
manner. Its action is to remove Isecal accii- 
innlatioijs, mncn.«, etc., which have often been 
retained in tlie reci'ssi^s of the colon for a very 
long time des]>it(‘. the use of ajierients, and 
to cleanse and soothe the mucous membrane, 
thus restoring its normal functions. These 
effects arc mollified to some extent by the kind 
of mineral water used. Thus, thermal radio- 
active waters like, tliose of Plombienvs, Buxton, 
and Bath are non-irritating and have a soft, 
silky feeling to the skin, wliich renders them 
jH'culiarly soothing to an inflamed mucous 
membrane. The jirecise part whicli their 
radioactivity may jflay lias yet to be demon- 
strated, but it is jirobably inijiortant. Saline 
waters like those of ('hatclguyon, Llandrindod, 
etc., are slightly more stimulating, and for the 
former is claimed sjiecial virtiu*. on acconiit 
of the magnesium chloride it contains. With 
these waters must be included the suljihur 
waters of Harrogate, etc., whose action in this 
respect depends in great m(^asu^e upon their 
saline content ; how far tlie sulphur exerts an 
antiseptic action or a special effect on the 
mucous membrane has, like the effect of radio- 
activity, still to be demonstrated. 

Another form of douche for internal use is 
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employed for the respiratory tract, and is 
mon^ conectly a spray of finely atomized 
mineral water. Besides the local action on 
the mucous meinhranes of the nose and throat, 
the state of fine division to whicli the water 
is reduced enables it to be drawn deeply into 
the lungs, and this is of 8])ecial value where 
radium emanation is present. 

Local baths. — 1ti the sitz-bath the jiatient 
is placed with the feet outside the hath, tlie 
water being only deo]) enough to cover the 
luf)s. The hot sitz-bath reduces visceral and 
pelvi(; congestion, and is useful in menstrual 
disorders, chronic pelvic iiiUamination, con- 
gested stri{'ture, etc. 'Die cold sitz-l)uth is 
tonic and sometimes anodyne, and is of use 
in atonic conditions. It should be brief in 
duration, and constant friction should be 
kept up. 

'khe h(tt foot-bath has a derivative elTect in 
congestive headaches and otlier. conditions. 
The cold foot-bath, of brief duration and 
followed by friction, often proves effective in 
insomnia. 

Packs.— These are among the simjjle.st of 
hydrotherapeutic methods. Tlie most import- 
ant form is tlie whole-body pack for conditions 
of fever or nervous excitement. A couch is 
jircparcd by spreading over it one or more 
blankets, and on this is laid a sheet wrung out 
of water at about F. The patient li<‘s 

down and is closely wrapped up, first in the 
sheet, which must be in close contact with 
his body, and then in the blankets, all being 
well tucked in. Hot-water bottles may be 
placed around the patient if necessary ; and 
after the pack, which may last an hour, a 
needle-bath is often given. Local packs, such 
as those for the throat, chest, or individual 
joints, are applied according to the same 
principles. 

Packs of peat, or mild, are also used, ami 
luive the effects of a hot jioultice modified 
in some measure by tlie material used ; they 
arc usually followed by doucliing. Mustard 
]>aeks are practically mustard jioultices, and 
need no further de.seri})tion. 

The Turkish bath, while not strictly hydro- 
therapeutic, is closely associated with such 
procedures. Its distinctive feature is the in- 
duction of perspiration by exposure to hot air 
at ]10°-200^ F. This is followed by soaping 
and shampooing of the whole body, after which 
a cool or cold douche is given, and a plunge 
if desired. Its effects are cleansing and re- 
freshing, while it stimulates the circulation 


and aids elimination. The Ratsiatt hwA 
is similar to the Turkish, but steam is used 
instead of air, and the tomperature is not 
so high -110° to 120° F. Needless to say, 
neither should bo used in conditions of car- 
diac debility. The vapour or Baithollet batb 
consists of a cupboard filled with steam at 
a temperature of 105°-120° F. ; in this cup- 
board the patient sits or has a portion of his 
body cn('lo.sed. The eifoct is diaphoretic, and 
the hath is generally followed by a douohe 
or immersion bath. The electliclight bath 
is similar in effect, but the heat is the dry heat 
obtained from mmierous electric lamps {see 
Lkuit Tukatmknt). Ju the Greville elac* 
tric«heat bath the heat is obtained from 
rows of thin iron win's heated to a dull red- 
ne.'is by tlu' passag(^ ()f an electric current, the 
dark heat rays being list'd in contrast to the 
niotlicKl. HucKLEV. 

HYDROTHORAX. - A lollcHtiun of traus- 
iitled fluid in tin* phmral cavity. It differs 
from pleurisy with effusion in that it is not due 
to inflammation, but the. signs are identical, 
r.sually it forms jiart of a general anasarca, 
and it is therefore accompanied by ascites and 
u'dema and by the signs of one or more 
of tht^ causes of gt'iieral tedema (.vcc GI^dema). 
In cardiac cases it is more often right-sided. 
More rarely it is due to j)ressure on the root of 
th(^ lung on the affected side by malignant 
growth or by glands. In these circumstances, 
or as tlu' result ()f blockage of a main lym])hatic 
cliannel by Filaria bancrofti, or of other 
cause, tlie fluid may be chylous. The effu- 
sion is seldom so great as in inflammatory 
cases and, apart from the chylous form, is 
clear ; it contains no flocculi of fibrin, but few 
cells, which are chiefly endothelial, and the 
specific giavity is generally below 1016. The 
treatnu'iit is that of jileurisy with effusion 
{see J*LEUKiSY). Fkederick Langmead. 

HYDRURIA {see Ukine, Variations in 

Amount of). 

HYMEN, DISEASES OF {see VuLVA, 

Diseases of; Amenorrhcea). 

HYOSCINE, POISONING BY («ee PoiSONS 

AND Poisoning). 

HYOSOYAMINE, POISONING BY {$ee 

Poisons and Poisoning). 

HY080YAMUS, POISONING BY (m# 

Poisons and Poisoning). 
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HYPERKERATOSIS 


HYPERACIDITY (sec S tomach, Functional 
Disorders of). 

HYPERiESTHESIA, VISCERAL (sec 
Stomach, Functional Disorders of). 

HYPERCHLORHYDRIA (see Stomach, 
Functional Disorders of). 

HYPERIDROSI8 {see Sweat-glands, Af- 
fections or). 

HYPERKERATOSIS. — Tills term more 
correctly describes a symptom than a disease. 
It is used for those conditions where tJic 
horny layer of the skin is unusually develojied, 
and is met with in its most extreune degree 
on the palms and soles, lii addition to the 
thickening, there is a tendency for fissuriiig to 
develop. When th(i observer is confronted with 
such appearances he should first attcm2)t to 
find evidence of disease elsewhere, as this may 
afford a clue to the diagnosis. 

One of the commonest varieties is associated 
with eczema. Here the keratosis is usually 
symmetrical, ill defined, tending to fade imj)er- 
ceptibly into the normal suriounding skin ; it 
is peculiarly chronic, and, as in eczematous pro- 
cesses generally, there is distinct tendency to 
relapse. Both palms and soles may be in- 
volved at the same time. If closely examined, 
evidence of vesiculation can usually be de- 
tected. Treatment is usually unsatisfactory and 
begins with the removal of scales mechani- 
cally by pumice-stone ; then by applications 
containing salicylic acid and oil of cade. The 
best results are obtained by X-rays, the 
affected area being subjected to a dose varying 
from half to two-thirds of a i)astille, repeated 
if necessary after an interval of three weeks. 

Hyperkeratosis is also found associated with 
such conditions as ])Soriasis, ringworm, and 
syphilis. In psoriasis the diagnosis can fre- 
quently be made by the discovery of tyjucjul 
lesions on the elbows or knees. There is a 
special tendency to exfoliate, and in any case, 
if the surface scales be removed, the underly- 
ing skin is found red and smooth as in i)soriasis 
elsewhere. Treatment is similar to that em- 
ployed for eczema. X-rays being of peculiar 
service. 

^ When the condition is due to ringworm, 
greai difficulty may be found in arriving at 
a correct conclusion. Scrapings should be 
made and examined microscopically for fungus 
in the usual way. Sometimes tiny pustules 
may be detected, especially at the edges of 
the patchy Treatment is carried out by chrys- 


arobin ointment or by an ointment consisting 
of benzoic and salicylic acid 15 gr. each, 
vasclin 1 oz. 

In both secondary and tertiary syphilis the 

l)alriis may be affected. In the former, red, 
scaly, lenticular papules are present and repre- 
sent a secondary eruption. In the later stages 
(uther one or both palms may bo involved. 
The a])pearai]ce8 are distinctive, the edges of 
the eruption being demarcated in a peculiarly 
sharf) fashion, jiiagnosis may bo established 
on tliis feature alone, or confirmation may 
be obtaiiKul by a positive Wassermann re- 
action or by other evideiKJC, such as gland- 
ular enlargement. Intensive treatment by sal- 
varsan and mercury should be carried out. 

Arsenical hyperkeratosis. — lly2)crkeratosis is 
froquentiy found after arsenic has been taken 
internally for a i)r()long(‘d 2)criod, a possibility 
which should always Ixi borne in mind in 
cases in which this drug lias been administered. 
Pigmentation, especially of the abdomen, fre- 
quently coexists. 

A form of keratosis is met with in elderly 
2>coj)lc about the face and on the backs of the 
hands as muJii2)lc, greasy, discoloured, warty 
formations — senile keratosis. A2)art from the 
unsightly aj)p(‘arance, its chief imjiortanco lies 
in the jiossibility of malignant degeneration. 
If considered advisable, the lesions may be 
removed by radium or X-rays. 

For keratodermia bleiiorrhagifia, see Gon- 


ORRHCEA. 


II. MacCormac. 


HYPERMETROPIA {see Hefraction and 
Accommodation, Errors of). 

HYPERMNESIA {see Memory, Disturb- 
ances of). 

HYPERNEPHROMA (acc Kidney, Tumours 
OF ; and Suprarenal Glands). 

HYPERPITUITARISM {see Pituitary 
Gland, Affections of). 

HYPERSECRETION, GASTRIC {see 
Stomach, Functional Disorders of). 

HYPERTONUS, GASTRIC {see Stomach, 
Functional Disorders of). 

HYPERTROPHIC OSTEO- ARTHRO- 
PATHY (see Osteo- arthropathy, Pul- 
monary). 

HYPERTROPHIC STENOSIS OF THE 
PYLORUS {see Pylorus, Congenital 
Hypertrophic Stenosis of). 
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HYPOCHONDRIASIS 


HYPOSPADIAS AND EPISPADIAS 


HYPNOTICS, POISON INQ BY (see 
Poisons and Poisoning). 

HYPNOTISM (sec Psychotherapy). 

HYPOCHLORHYDRIA (see Stomach, Func- 
tional Disorders of). 

HYPOCHONDRIASIS. — Many a healthy 
person has a complex around which his 
thoughts revolve. For example, in adolescents 
the complex is most frequently sports and 
games ; in others, motoring, photography, music, 
etc., form complexes. There arc others, again, in 
whom the complex is the state of their health. 
Such a one is ever looking in the mirror to 
examine his tongue or his throat. He feels 
his pulse and takes careful notes of the state 
of his bowels and his urine. He studies 
medical literature, is morbidly interested in 
new forms of diet, of treatment, of general 
liygienc. Slight disorders of the bodily mechan- 
ism fill him with uneasiness, and he is con- 
tinually resorting to drugs, digestive powders, 
tablets, tonics, and patent foods. He is, in 
fact, a hypochondriac. 

A more pronounced type is the man whose 
sole interest in life is his health. He is unable 
to do his daily work, and loses all social interest. 
H(j imagines that vague pains in his abdomen 
arc the beginnings of cancer, certain spots 
on his skin are the signs of syphilis ; and every 
day, as fresh signs arise, fresh diseases are 
diagnosed. Finally, there arc cases where the 
patient has the delusion tliat he is affected 
with some definite disease. He is firmly con- 
vinced that he has cancer of the throat, or 
that there is a tumour in his abdomen, or that 
his bowels never act. In the last example it 
is easy to produce evidence to the contrary, 
but that has no effect upon the delusion. Such 
])atients are insane, and as these delusions 
have a depressing effect they are classified as 
hyj)ochondriacal melancholia. 

Men are more affected than women, and the 
age of onset is, as a rule, late adult life. Hypo- 
chondriacal melancholia must not be con- 
founded with hysteria, nor must it be mistaken 
for neurasthenia, which is a condition of ex- 
haustion having, as a rule, definite sensory 
symptoms such as headache, spinal pain, and 
sensations affecting the visceral organs. It is 
possible for the neurasthenic to have hypo- 
chondriacal ideas, but they do not form 
the definite delusions of the hypochondriacal 
melancholiac. 

Diagnotit. — The principal point in diag- 


nosis is to be certain that the ilLaefis oom* 
plained of is a delusion and not a fact. U the 
usual clinical methods are unavailing to clear 
up the case with certainty — and this is a rate 
event — time will usually do so. It is possible 
for hypochondriasis to exist as a complication 
of organic diseases. For example, it is often 
met with in association with general paralysis 
of the insane. A careful clinical examination 
is the only safeguard against error. 

Treatment. — In the milder cases every 
effort must be made to direct the train of 
thoughts into other channels. Hobbies, games, 
travel, or some special line of work may each 
he tried, and if an earnest attempt is made by 
the physician to understand his patient and 
to discover something in which he will really 
he interested, success may bo attained. At 
the. same time, minor ailments which serve 
to bolster up the condition may be detected, 
and with tbeir cure the hypochondriasis may 
cease. 

As in L ypoehondriacal melancholia the state 
is one of fix(‘d delusion, little can bo done to 
effect a cure. It must be remembered that 
these j)atients are stutc^d to be very suicidal 
(though this lias not been my experience), 
and precautions must be taken accordingly. 
As a rule, patients of this class are best treated 
in a mental hos])ital, for they are difficult to 
manage in their own homes and most trying 
to their relatives. The condition does not 
tend to shorten life. jj jj 

HYPOPHYSIS (see Pituitary Gland, Af- 
fections of). 

HYPOPITUITARISM (see PITUITARY 
Gland, Affections of). 

HYPOPYON ULCER (see Cornea, Affec- 
tions of). 

HYPOSECRETION, GASTRIC (see Stom- 
ach, Functional Disorders op). 

HYPOSPADIAS AND fEPISPADIAS. -- 

Hypospadias reisults from imperfect fusion of 
the lips of the urti-genital sinus so that the 
door of the urethra is missing to a greater or 
less extent. Three degrees are recognized. In 
the first the uietlira ojiens at the base of the 
glans x>onis, there is no frsenum, and the pre- 
jnice, instead of surrounding the glans, hangs 
aroimd it like a hood, being ab^t below. 
Though inconvenient, this degree is of little 
importance and calls for no treatment. In the 
second or penUe form the urethra as a closed 
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HYSTERIA AND HYSTERO^EPILEPSY 


is taken. Ansosthesia, when established, may 
be complete or partial ; it may involve all 
forms, both cutaneous and deep, or it may 
be dissociated. As with all hysterical symp- 
toms, it corresponds to the patient’s idea or 
conception of what such anaesthesia entails ; 
thus it never conforms to anatomical distribu- 
tions of peripheral nerves. Its segmentation, 
moreover, is not that of si)inal disease. 

(d) The reflexes. — TIk; condition of the 
cutaneous reflexes in hysteria is variable. The 
plantar reflexes arc usually typically flexor, 
but sometimes they arct difficult to elicit at 
all. The tendon reflexes also vary much, being 
often exaggerated ; they have been recorded 
as temporarily absent, too, but it is difficult 
to accept their absence as being due to hysteria 
alone. A form of s])urious anklc-clonus has 
been so commonly met with in hysteria that 
it has been sui)j)08ed to be characteristic of 
that neurosis ; this is not, however, the case. 
The organic reflexes are, as a rule, intact, but 
occasionally they are d(;fe(!tive. The pharyn- 
geal reflex is often diminished, and loss of th<j 
corneal reflex is stated to occur. 

(e) Sympathetic, vaso-motor, trophic and 
secretory symptoms. — The reality of hysterical 
fever has been as much denied as accepted. 
Trophic changes in the skeletal musculatm'e in 
longstanding cases of hysterical palsy have oft(‘ii 
been seen. Certain skin affections of a troi)hic 
nature — e.g. multijfle neurotic gangrtme — seem 
sometimes to develop on a basis of hysteria. 
Vaso-motor phenomena are common. Hys- 
terical anorexia is well re(;ognized. A large 
number of miscellaneous sympathetic and vaso- 
motor symptoms have been assigned to hysteria, 
apparently merely because no other adequate 
cause for their appearance has been discovered. 

(/) Hystero-epilepsy, somnambulism, fugues, 
dissociated personality.—ln a high percentage 
of cases hysterical attacks in one or other 
form are met with. They may range from a 
mere faint to elaborate and prolonged autom- 
atism with wild convulsions, jiassionate atti- 
tudes, and complex exhibitions of subconscious 
activity. The attack is to be considered as a 
manifestation of a psychical disturbance ; in 
Janet’s words, “ a simple idea, a system of 
images which has separated from the totality 
of consciousness and has an independent de- 
velopment, brings about two things — a. blank 
in Hie general consciousness, which is repre- 
sented oy anmesia; and an exaggerated and 
independent development of the ^emancipated 
idea.^' The movements, then, are purposive 


and readily separable from the crude con- 
vulsions of ordinary epilepsy, which, for that 
matter, can be distinguished also by otlier 
features, such as tongue- biting and involun- 
tary mi(;turition. 

The slightest, mildest forms of hysterical 
atta(?k may not be easily differentiated from 
])etit mal. Moreover, the automatism that may 
follow an attack of grand mal or petit mal 
may be indistinguishable from the hysterical 
form, unless all tin; facts of the case are care- 
fully investigated and observed. 

’J’herc is no dividing liii<; between the hys- 
terical attack and the more elaborate fugue. 
The latter is a sort of ambulatory automatism, 
of varying duration. It, in its turn, is not far 
removed from the more complieated states 
of mental dissociation of the neurosis, in which 
separate “ existences ” and ‘‘ personalities ” are 
formed. 

Prognosis. — The prognosis in hysteria is 
complicated by various factors. As far as 
individual symptoms are concerned, there is 
little doubt that it is good — i.e. under suitable 
treatment they will vanish, and sometimes in 
a dramatic fashion. This is true more j)arti- 
cularly of the obvious somatic manifestations 
of the neurosis — j)alsies, contractures, involun- 
tary movements, aiiBDsthesias, etc. Similarly, 
hysterical attacks can be cut short by a variety 
of methods, and in this sense the immediate 
prognosis is, as already remarked, good. When 
we come to the more complicated manifesta- 
tions, however, the physician should remem- 
b(;r that the outlook is not so satisfactory; 
for they lead to the question of the so-called 
hysterical constitution, and to discussion of 
the problem whether there is not an under- 
lying predisposition, a prc'pared soil from which 
the neurosis s])rings. If this be so, the question 
of juognosis becomes more serious, inasmucli 
as the possibility of modifying or transforming 
or eradicating this predisposition is by no 
means certain. It has already been noted that 
in liysteria transference of symptoms is apt 
to occur, and often enough they may be made 
to disappear only to recrudesce at another time 
or in another guise. The view that we take of 
tlie prognosis depends in a sense on our views 
of the etiology, and it is an interesting fact 
that not a few workers on the subject have 
vaunted their own particular theory of the 
disease because of the good results they obtain 
when treatment is carried out along lines which 
they consider are suggested by their theory. 

Speaking generally, however, it may be said 
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thiit. many cases make good and permanent 
recoveries, while others become inveterate in 
sj)ite of every conceivable form of treat* 

uieiit. 

Treatment. — This may be divided into 
two sections — (1) physicotherapy, (2) psyclio- 
the.rapy. 

1. Physicotherapy. — First may ]»e mentioned 
isolation and the Weir-Mite hell treatment. 
The patient is removed from his iranu'diate 
environment and no visitors are allowed, with 
t he exception of tlie doctor and the nurse. It 
may be desirable, also, to stop letter-receiving 
and letter- writing for the time being. The 
])atient rests in bed, and is given general mns- 
snge at regular int-ervals, once or perhaps twice 
daily, lie is fed wuth milk and otherwise 
iij) to the limit of his digestive powers, ily 
way of furthering this general physical treat- 
nuiiit, it is often a good plan to give baths 
daily, or three times a week — e.g. sulphur 
or Droit wich baths. General electrical treat- 
ment, also, at regular intervals, may bemdib 
the giiiieral condition ; under this head furadic 
baths, high-fre(iuency and static treatment, 
and central galvanization may be specified. 

In regard to individual symptonrs, it is oftmi 
desirable to ajjply treatnumt locally. For 
flaccid j)alsies of whatever kind, local farad- 
ism and local massage will prove beneficial 
in a large number of cases. Sometimes a 
single application of the faradic current, or of 
the high-frequency effluve, or of static sparks, 
will bo sufficient to bring the power back 
to a palsied giouj) of muscles. Similarly, 
electrical treatment may be utilized with 
advantage in cases of involuntary movement - 
tremors, “ chorea,” blepharospasm, etc. Anees- 
thesias often disappear at once under such 
methods. Hysterical contracture is sometimes 
more difficult to treat by these physical 
methods; occasionally a whiff of chloroform 
may be administered to relax it, and this 
may be done, also, for involuntary movements 
which fail to yield to other treatment. Hys- 
terical attacks can usually be cut short by 
old-fashioned methods such as throwing cold 
w ater on the face ; firm pressure on the supra- 
orbital nerves may suffice, or a strong faradic 
current applied to various regions. In severe 
aud prolonged crises a hypodermic injection of 
apomorphine, to induce vomiting, is sometimes 
peculiarly efficacious. 

Drugs are generally of little use in hysteria, 
except in the treatment of certain symptoms. 
If hysterical attacks are violent or frequent, 


the exhibition of one or other of the bromides 
will be serviceable. Sometimes a more power- 
ful sedative or hypnotic, such as hyosoine, may 
be indicated. 

There is no doubt, however, that unless the 
patient’s general nervous nutrition is such as 
to call for nerve foods and nerve tonics, the 
less the hysterical patient has to do with drugs 
the better. And there is no doubt, either, 
that, except in those cases in which the above- 
described general treatment acts by improving 
the patient’s metabolism as a whole, no forms 
of ]>liysical treatment are specific in them- 
selves, but act merely as stimuli of a psychical 
nature — in other words, by suggestion. In 
fact, the wilol(^ armamentarium of physical 
iiH'thods is of quite secondary importance 
<()iiipared witli treatment carried out along 
1 »sy cliot he rape ut i c. lines. 

2. Psychotherapy.— There are several varie- 
ties of psychotherapy that arc applicable to 
hysteria. 

(^0 Tmilmenl by Included in this 

(‘ategory are suggfjstion in the hypnotic state 
and suggestion in the waking state. To deal 
with the latter first ; The patient is put into 
a <-onditioa of repose, of comploto muscular 
and me.ntal relaxation, us far us that is possible. 
To aid the production of a state of mental 
abstraction the physician talks in low, little 
modulated a(5cents, and then proceeds to utter 
appropriate suggestions bearing on the patient’s 
case. Ill the case of hypnosis the physician 
}>egins by suggestions which have a bearing 
oil the production of a sleeqiy state, and this 
can be obtained by a variety of methods. It 
is im[>oi*taut for the jjrofession to realize that 
the patient is not actually asleep, or anything 
like asleep ; it has been repeatedly pointed 
out that the deepest hypnosis may be in- 
duced with the patient’s eyes open throughout. 
When the patient is in the hypnotic state his 
suggestibility is increased, his memory field is 
widened, and, by suggestion, effects can be 
produced on organs that are normally not 
within full voluntary control. Whether the 
condition be one of hypnosis, or merely of 
mental relaxation in the waking state, it is 
undoubtedly the case that appropriate sug- 
gestions may instantly, or in duo course* 
modify, transform, or inhibit the symptoms. 
Needless to say, a sine qua wm for the success 
of the procedure is that the practitioner shoidd 
have confidence in himself and in his ability 
to impress his personality on the patient* as 
well as in the form of treatment he is adopting* 
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(6) Treatment hy so-called rational psycho- 
therapy . — Under this heading are included the 
various procedures which aim at re-educating 
the patient from a mental standpoint, at teach- 
ing him to look in an altered way at the phe- 
nomena which have produced his “ disease.” 
He, for instance, may associate his symptoms 
with (jertain definite psychical and emotional 
disturbances — a sho(?k, a fright, a strain or 
stress, and so on. When an idea in association 
with an emotion gives rise to morbid symptoms, 
the physicuan, analysing the facts minutely, 
endeavours to change or modify the old asso- 
ciations by linking one or other of their (;om- 
poncnts to fresh ideas, harmless ideas ; and so 
he, as it were, disarms the old association, 
which has been potent for mischief. He 
reasons with his j)atient, appeals to the in- 
tellectual side of him, takes him fully into 
his confidence and explains the significance of 
the symptoms, and thus helps him to “ work 
out his own salvation.” Treatment of this 
sort presents a distinct advance on “ sug- 
gestion,” for there is at least an attempt to 
get at the foundation of the trouble, whereas 
in the latter method there is no special en- 
deavour at all to reach the pathological factors 
producing the neurosis, l^ot mere reasoning, 
not a mere cold intellectual jirocess, how'cver, 
suffices ; the practitioner will get the best 
results if he imparts to his logical and analy- 


tical exposition the influence which resides in 
a simultaneous appeal to the emotional side of 
his patient’s nature. 

(c) Treatment hy psycho-analysis . — This term 
is here used in its technical sense, signifying tlie 
method developed by Freud for the examina- 
tion and treatment of all sorts of “ functional ” 
nervous and mental disorders. As has been 
already noted, Freud holds, in common with 
Janet, that, as the result of dissociation, cer- 
tain systems of id(‘as or coni] flexes are repressed, 
yet remain in the unconscious mind as mor- 
bific factors. Tlui aim of jisycho-analysis is to 
recover these hidden conijflexes. A good ])art 
of the difficulty in psycho-aiialytiiJ treatment 
consists in the fact that these conijilexes arii 
found to be linked to thoughts, ideas, and 
dcjsircs of which the jiatient may be con- 
sciously ignorant. Once they are reached, 
however, and, in the jnocess of reaching them, 
the mechanism of their conversion into, or 
rather of their ])roduction of, the symptoms 
is explained to the jiatient, and it is often 
found that their raison d'etre then disapix'.ars. 
Psycho-analysis aims at revealing the cause of 
the hysterical symptoms, and for that reason 
alone, if for no other, it must be regarded as 
essentially a scientific method. WJiether the 
method justifies all that is claimed for it by 
its ardent advocates is debatable. 

tS. A. KlJSNIEll WlLSOK, 


I0HTHY08I8.— A congenital malformation 
of the skin characterized by excessive thicken- 
ing, dryness, and scalincss of the horny layers. 

Etiology and pathology. — The afiection is 
congenital and runs in families, often afiecting 
children of one sex only, but the actual cause 
is unknown. Pcrsistencje of the embryonic 
epitrichial layer of the skin is a suggested 
explanation. An excess of cornification of 
the cells of the homy layer and interference 
with the action of the sweat and sebaceous 
glands are essential features. 

Symptomatology. — There are various de- 
grees of ichthyosis, and to some of them special 
names have been given. A certain amount 
of unnatural dryness and roughening of the 
akin, termed xerodermiUt is very common and 
aoaicely calls for treatment. Keratisis pilaris 


is a mild follicular ichthyosis giving rise to 
a nutmeg-grater roughness on the extensor 
surfaces of the limbs. Ichthyosis simplex is 
characterized by a general dryness and scali- 
ness chiefly of the extensor surfaces of the 
limbs, with accentuation of tlni natural lines 
of the parts and a dirty-brownish colour of the 
skin. The flexor surfaces are often unaffected, 
and sweat secretion, which is diminished or 
abolished in other parts of the body, may be 
exaggerated in the usual sweat areas. When 
the face and 8(;alp share in the process the 
former has a dry, shrivelled api^earance and 
cracks form at the angles of the mouth, the 
scalp is scaly, and the hair dry and lustreless. 
The palms and soles are rough and hard, or 
sometimes polished, with marked accentua- 
tion of the furrows. Ichthyosis hystriXf or 
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pomiinne skin, which some authors classify 
as a linear or systematized na?vus, occurs in 
tl)e form of j)atches or hands of warty pig- 
mented fn'o'vths. ronp:enital fa'tal ichthyosis, 
or “ harlequin foetus,” and localized ichthyosis of 
the palms and soles- a congenital and familial 
affection-' arc generally classed with ichthy- 
osis, although tlieir relation to it is doubtful. 
The subjects of ichthyosis may experience no 
more than a certain afiiount of inconvenience, 
but the majority suffer from constantly re- 
curring attacks of eczema owing to the pecu- 
liar susceptibility of the skin to chill or other 
external irritant. Many of them also suffer 
from chronic bronchitis or asthma. 

Diagrnosis and prognoiit. — The import- 
ance of diagnosing the ichthyotic state under- 
lying a case of eczema is ob\nous, and the 
harsli, dry skin is sufficiently characteristic 
to prevent confusion with other skin disea.ses. 
As a rule, ichthyosis is not noticed until several 
months after birth, and does not become pro- 
nounced until the end of the first or second 
year of life. The condition may then increase 
until about })ubeTty, when it tends to improve, 
but nevertheless persists through life. 

Treatment. — Although iehtliyosis is a per- 
manent malformation, and as such cannot be 
removed, mucli can be done to alh'viate the 
symptoms. Thorough lubrication of the skin 
with bland oily substances such as olive oil, 
lanolin, vaselin, or glycerin and water, after a 
daily hot bath, will tend to prevent the exces- 
sive dryness and scaling of the skin. Internally, 
thyroid gland often lias a marked tempor- 
ary effect, (’od-liver oil and tonics are bene- 
ficial, Eczema must be treated with the 
remedies appropriate to that disease. If the 
scaling is very pronounced, salicylic acid may 
be added to the ointment, and salicylic plasters 
are of service in ichthyosis hystrix. The 
jiatient should be warmly clad and should be 
careful to avoid chills. g Dore 

ICHTHYOSIS LINGUAE (see Toncuje, 
SVPIIILTS of). 

ICTERUS (see Jaundice). 

ICTERUS GRAVIS (see Liver, Acute 
Yellow Atrophy of). 

IDENTIFICATION (see Post-mortem Ex- 
aminations IN Medico-legal Cases). 

IDIOCY, AMAUROTIC FAMILY (Waren 

Tay., Sachs’ Disease). — This disease, which is 
limited to the Hebrew race, usually affects 


IDIOCY, IMBECILITY, ETC. 

two or more children of the same family, but 
does not occur in successive generations. It is 
characterized by a cessation and then failure 
of mental develojiment, progressive weakness 
of all the museles of the body, and rapidly- 
oiieoniing biindiioss. It leads to a fatal ter- 
mination within the second year of life. Its 
l)atbology is a curious form of degeneration of 
all the nerve-cells of the body, including those 
of the retina ; it is to the latter that the blind- 
iie.ss is dm*. The chief symptoms, which ap- 
])ear during the first six months of life, are — 
listlessness and ajiathy, which increase gradu- 
ally until the child is in a state of complete 
amentia ; progressive paresis of the limbs, 
which may he either spastic or flaccid, and, 
lat(T, weakness of the museles of the trunk so 
that the child is unable to sit or hold up its 
head ; rapidly-developing blindness, with the 
(■haraet(*ristie apjiearanee of a cherry-red spot 
at the inaiuila lutea and optic atrophy ; and a 
marasmus that progresses till death. Convul- 
sions may occur, and in several cases nystag- 
mus, s(j\iint, and hyperacusis have been ob- 
served. No treatment has been of any avail 
in arresting or cheeking the disease. 

A juvenile familial form lias been described 
by Spielmeyer, in whieli the pathological 
changes are very similar. This is not limited 
to the Jewish race ; it commences later in 
childhood, and, though blindness develops, 
there are not the same changes at the macula 
lutea. There is always progressive mental 
failure, and convulsions are common. The 
course is longer, but it usually terminates 
fatally within three or four years. 

(U)RDON Holmes. 

IDIOCY, EPILEPTIC (see Epileptic In- 
sanity). 

IDIOCY, IMBECILITY, FEEBLE-MIND. 
EDNE88, MORAL IMBEOILITY.y-;The 

most generally useful definitions of idiocy, 
imbecility, feeble-mindedness, and moral im- 
becility are those employed in the Mental 
Deficiency Act, 1913 (see article on that sub- 
ject). According to these, the idiot is one 
who gives no sign of intelligence, the imbecile 
one who shows signs of a rudimentary in- 
telligence, and the feeble-minded person one 
who displays more intelligence than the im- 
becile but is yet considerably below the 
intellectual level of the normal individual. 
The moral imbecile is in a class by himsell, 
and is essentially one who is wanting in appver 
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oiation of the difference between right and the cells of the grey matter, a le^s complicated 
wrong — a want inherent in the patient, and arrangement of the colls, and an increase of 
not the result of defective education. neuroglia. In cretins, in addition to the di- 

Etiology .- -The causes of congenital mental iiiinished size and weight of the brain, there 
defect are often obscure. Mental and nervous is a general increase of the subcutaneous con- 
diseases, particularly epilepsy, in forbears and nective tissue together with atrophy of the 
collaterals, are said to be more than usually thyroid. 

frequent in the family histories of defective Symptoms. — Mental defectives of the lowest 

patients. Consanguinity of parents, their alco- grade exhibit no manifestations of mind. The 
holic habits, and infections— especially sy]>hi- special senses, whose organs are not uncom- 
lis — occurring in them before or at the time nionly wanting, may convey sensations, but 
of the conception of the defective child, have these do not arouse any associations and are 
been put forward as causes. Accidents, ejiio- not converted info perceptions. Attraction and 
tional shocks, infections and other diseases aversion are not excited, and consequently 
happening to the mother during gestation there is no endeavour to seek the pleasurable 
have also been regarded as bearing a relation- or to avoid the painful. Food is swallowed when 
ship to the defective mental growth of the it is introduced into the mouth. The bladd(‘r 
child. At parturition damage may be done and the rectum are emptied when they reacdi 
to the infant's brain, by forceps or by a pi-o- a certain degree of distension. Meaningless 
longed labour, which may interfere with its movements and noises are continuously made 
subsequent development . When the child has while the patient is awake. The face is with- 
acquired independent existence, convulsions, out expression, and various deformities, such 
meningitis, encephalitis, and various oth<*r as cleft palate and hare-lip, are often present, 
infections and iutoxioations may stoj) or delay In a rather higher grade, patients may be taught 
growtli. There is r(‘])ort.e(l to hav(‘ been a to control their sphincters, and perhaps to feed 
falling off of the number of cases of idiocy themselves and to walk. From these extreme 
associated with endcjuic cretinism sinc.(^ tli<* degrees there is a very gradual transition 
hygienic conditions of the i)laces in which it through various grades of imbecility to a feeble- 
oceurs have been improvc'd. In sj)oradic cas<‘s mindedness which is but little removed from 
it has been thought that a thyroiditis may have the normal. Some patients can be taught to 
occurred during a previous acut(‘ infection, and be (pjicd and orderly, and to play simple games 
that an atrophy of the gland has subsequently or to amuse themselves, to be tidy, to wash 
taken place. themselves, to dress themselves, and to feed 

Anatomy. — The shape of the skull varies with decency. Others of yet higher capacities 
largely among the mental!}’ defective;. It may may be taught such occupations as laundry 
be too long or too broad, or too short or too work, basket-making, boot-making, and car- 
narrow, or otlierwise differemt from the normal, pentry. 

Microcephaly, or a general diminution in size, Th<*ie are a few ])ronouneed types of mental 
is common. In hydrocephaly tin; skull is too defectives distinguished rather by physical 
big, and sometimes gigantic^ while the fac(‘ than by mental charact(*risties to which refer- 
is of about the normal siz(*. In a few very eace may be made. In the Mongolian type of 
exceptional cases the brain is of larger dimeii- idiot the facial aspect sugg(;sts the appearance 
sions and greater weight than normal, but in of one of Mongol race, lienc;e the name. The 
a large majority of instances it is smaller and pa]])ebral aperture is almond-shaped, its long 
lighter. Occasionallv a part of tlie brain may axis is obliquely jdaced, and tin* ejjic-anthie fold 
be wanting, or one side may be smaller tiiaii is well dev(‘loped. The bridge; of the nose is flat, 
the other. In }iydroe'ej)halus the ventrkdes of The mouth has a siuall ap<;rture, Imt the lips are 
the brain are dilated, while the convolutions large {see Fig. 15, Vol. 1, p. 305). In the case 
may or may not be atrophi(;d. The (;onvolu- of cretins {see Fig. 14, Vol. T, p. 304) the face is 
tions are often found to be smaller, while the. flat in a])pearance, the (;yelids are puffy, and 
sulci between tliem are deeper and broad(;r the lips thick. The skin and hair are harsh and 
than normal. The gr(‘y matt(;r of the brain dry. The extremities are cold and purple. The 
may be softer or harder than the natural, or pulse is slow. In amaurotic family idiocy the 
may have undergone cystic degeneration, symptoms arc not noticeable till towards the 
Histologically there is found aihong the men- end of the first year. Such mental pow(;r as 
tally defective a quantitative diminution of has by then been developed appears to pass 
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away. Blindness slowly comes on, the optic 
disc shows sij;ns of atrophy, and the fovea a 
red tinge. The microcephalic and hydrocephalic 
iyjws are sufficiontly distingnisliod by the size 
of the head. 

Treatment. — The medical treatment of cases 
of nientul defect other than cretinism (q.v.) 
resolves itself into attention to the general 
liealth of the patients. Thysieally such ]>atients 
ar(‘ delicate, and ])roper j)recaiitions Tinist be 
taken to guard them against the effects of 
cold and against exposure, to infections. Tlie 
treatment of the mental defect consists in 
(‘ducative efforts directed towards making 
use of such facilities as are f»resent. The 
lowest-grade idiots an* not educa}»le in jitiy 
wav, and it is not possible to teach them to 
sit, to stand, to walk, or to be clean. Those 
on a sliglitly higher plane may be taught these 
elementary functions. As the scale is gradu- 
ally ascended, it is found that more and more 
com])licat('d acts can be taught by appropriate, 
methods and tlie expenditure of much time 
and patient effort. 8uch pedagogical treat- 
ment or education can best be carried out at 
s])ecial schools and institutions by those who 
have been trained for the work. 

Moral Imrecilitv, — TIic conduct of the 
insane is often eccentric and imc.onventional, 
and occasionally improj)er or even criminal. 
>Sometimes the patient has the delusion that 
he is being annoyed by some one person or 
set of persons, and, taking ids protection into 
liis own hands, assaults and ])Ossibly kills a 
quite innocent iierson. Or, as in confusional 
insanity, the patient, suihuing from terrifying 
hallucinations and not recognizing his sur- 
roundings, blindly hits out in his anxiety to 
escape his horrible environment. Or again, as 
in ejiilepsy, criminal acts may be committed 
automatically and without the knowledge of 
the patient. 8ucli acts performed under such 
circumstances are not those of moral imbe- 
cility. In this variety of mental defect the 
])ati4*nt knows the cliaracter of his acts, is 
fully able to appreciate their ])robable con- 
sequences, and does not suffer from hallucina- 
tions, delusions, or confusion. As the education 
of the moral imbecile proceeds it becomes in- 
m’easingly obvious that the usual effects of 
injunctions and punishments as observed in 
the normal child are not in his case produced. 
Tlie moral imbecile does whatever he has a 
mind to do, when he likes and as he likes, and 
cannot be taught that certain acts are right 
and others wrong. He cannot be made to do 
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things which are at all disagreeable, and is in- 
different to the feelings of others and callous 
to their sufferings. Ho is perhaps orud to 
animals and to children weaker tlian himsolf, 
lio,s with effrontery, pilfers, and is sullen and 
bad-tempered. 

As he grows older the peccadilloes of child- 
hood and boyhood develop into the more 
serious offences for which greater capacity and 
opportunity afford scope. Idleness, thieving, 
gambling, alcoholism, and sexual excess com- 
]>rise the patient’s activities. Punishment 
has but little effect, and merely serves to 
make him more astute in avoiding it in the 
future. The level of the other faculties varies 
very much in these cases. Sometimes it is 
di.stinctly below the normal, but often it is up 
to the normal u!\d may even be above it. The 
difficulty of dealing with such patients is very 
considerable. Some early fall into the hands 
of the police and pass into tlie category of the 
habitual criminal. Others live us a constant 
worry to their families and a drain upon their 
resources. If left to themselves, such persons 
sooner or later go upon the streets, or to the 
workhouse or the prison. They will not 
voluntarily submit to care except for so long 
as it suits th(‘m, and it is by no means always 
easy to c<*rtify them. There can, however, 
scarcely be a d()ul)t that efficient seclusion is 
the only means whereby a moral imbecile can 
be .saved from himself and society can be rid 
of him. 

A j)rolonged and as thonmghly analytic, an 
examination of the patient’s mind as may 
be ])ossible should be carried out, and an 
attempt made to discover the (^ause of the 
absence or displacement of those affects or 
emotional states which are normally associ- 
ated with acts of right or wrong conduct, and 
which in the jmtiiuit are jdainly perverted. 

E. I). Macnamara. 

ILLUSIONS. — ^An illusion may be defined 
as a misinterpreted sensation or, more fully, as 
a percept experienced when an actual peri- 
jdieral stimulus is present, but not the peri- 
jdieral stimulus which should nonnally give 
rise to the percept in question. If, for exam- 
ple, a patient perceives the sound of water 
running from a tap as a roar of voices in the 
street, he is suffering from an illusion. 

Illusions may occur under normal conditions^ 
as, for instance, when a coat hanging on the 
door is mistaken for a human figure. They 
are a prominent feature in many meaital dis- 
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orders, particularly in febrile and other deliria. 
They are technically distinguished from hallu- 
cinations, in which perceptions arc experienced 
in the entire absence of any peripheral stimulus. 
The distinction has, however, but little prac- 
tical importance, and in all essential respects 
the two processes are identical. (>Sec Hallu- 
cinations.) Bernard Hart. 

IMBEOILITY (sre Idtocv, Imbectlity, 
Feeble-mtndedness, Moral Imbecility). 

IMMUNITY. — The term immunity, in its 
usual apjdication, signifies the ])ower of the 
animal body to resist infection with ])arasitie, 
organisms or the injurious effects of tluur 
products. From the biological standpoint, 
immunity represents a natural adaptation on 
the part of the body to ])rotect itself from the 
aggression of other living organisms. The. 
animal organism is thus j)rovided with a natural 
immunity mechanism which affords it some 
relative protection from the invasion of micro- 
organisms, and the proc.ess of natural recovery 
from infective disease signifies the further 
adaptation of this mechanism to effect 
either the destruction of the particular infect- 
ing organism or the elimination of its toxic 
products. 

Immunity is strictly relative, and the pro- 
tection resulting from an immune state de])ends 
on the degree of immunity and the number and 
virulence of the organisms which gain access 
to the body ; a low degree of immunity may 
confer protection against a small number of 
organisms or against organisms of low viru- 
lence, while ev(!n a high degree of resistance 
may not be sufficient ju-otection - from a large 
“ dose ” of organisms or from organisms of 
exalted virulence. 

Immunity to a particular infection may be 
natural to the species or the individual, it is 
well known that various animals are immune 
to certain pathogc nic organisms to whic.h other 
stiecies are highly su8cej)tible, and during an 
epidemic many individuals fail to contract the 
disease even after exposure, or suffer only 
slightly, while others succumb. Immunity may 
be acquired^ as in the course of an infective 
disease, and the development of special resist- 
ing powers against the causative organism 
may be the deciding fac.tor in the recovery of 
the patient from the infection. This form of 
immunity may persist for long periods after 
convalescence, and even throughout life, as 
in the case of smallpox. On the other hand, 


it may be of short duration, e.g. pneumococcic 
and streptococcic infections. 

An acquired immunity is also specific for the 
particular virus, and is essentially the result 
of a reaction on the ])art of the tissues to the 
particular organism or its products ; it can be 
])roduced artificially by inoculating an animal 
with the virus so modified that it is unable 
to reproduce the actual disease though still 
capable of bringing about the immunity re- 
action. In this case the immunity is desig- 
nated artificial. 

The blood-serum of an animal which has 
been “ actively ” immunized, when injected 
into the body of another animal, may render 
the latter t(‘mporarily immune in the same 
.s])ecific manner. Immunity conferred in this 
way is termed passive. 

Though artifi(‘ial immunity was first demon- 
strated experimentally in the case of sinallpo.x 
by Jenner before it w’as known what part micro- 
organisms played in infective disease, it has 
only been as the result of ex{)erimental investi- 
gation of pathogenic organisms that the prin- 
ciples of immunity have come to be definit(‘ly 
understood and generally applied in the pro- 
phylaxis and treatment of disease. Thus, in- 
vestigation of the serums of immune animals hul 
to the discovery of antitoxins and bacterio- 
lysins, and showed that the immunity of an 
animal depended largely on certain properties 
of its serum. It was also shown how the 
])hagocytes of the body ])lay an important part 
in natural immunity and constantly help to 
defend the tissiu's from invading organisms. 
The local inflammatory n^acstion which follows 
certain infections re])resents a dehmsive re- 
action of the tissues in which the phagocytic 
action of the leucocytes is an important factor. 

An active immunity may be artificially 
effected by — (1) the introduction into the body 
of organisms of attenuated virulenc(i or in 
non-fatal doses ; (2) injecting their toxins in 
non-fatal doses ; (3) injecting killed cultures ; 
(4) introducing the organisms by a route other 
than the natural avenue of infection, e.g. 
cdiolera vibrios injected subcutaneously are 
killed locally and do not cause a choleraic con- 
dition ; (5) injecting with the organisms some 
substance which modifies their action. This 
immunity can be exalted to a high degree by 
progressively increasing doses, and as the immu- 
nity develops in the course of the immunizing 
jjrocess the animal will ultimately tolerate 
doses which would otherwise be fatal. 

The virulence of organisms can be attenuated 
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for purposes of immunization in various ways : 
(1) cultivation for a time on an artificial cul- 
ture medium ; (2) cultivation in a current of 
air : (3) passage through a series of animals 
of another species — the smallpox virus after 
passage through the calf becomes so modified 
that it fails to produce the characteristic, dis- 
ease in man. though still capable on inoculation 
of bringing about a state of immunity to small- 
pox ; (4) cultivation in the ])resence of a weak 
concentration of antLseptic ; (5) cultivation in 
an atmosphere of compressed air ; (Ti) cultiva- 
tion at high temperatures — Pasteur's anthrax 
vaccine consisted of cultures of B. anfhraris 
grown at 42 ’ C. ; (7) drying in air tlie hydro- 
phobia vaci’iiK' (Pasteur) is prepared from the 
spinal cords of infected animals dried in air 
for definite periods. 

In the case of an organism whicli ])roduces 
a soluble toxin (exotoxin) the filtrate of iluid 
cultures which have been passed through a 
porcelain filter constitutes a sterile toxic tluid, 
and can be injected in sublethal doses to pro- 
duce a state of immunity without alTecting 
the health of the animal. 

Killed cultures (vaccines) are fnMjuently (un- 
ployed for artificial immunization both in man 
and in animals, e.g. typhoid aiul rlioh'ra vac- 
cines, and heat-killed cultures were originally 
used h}’ Wright in the treatment of haeterial 
infections, the vaccine being em])loyed to ])ri>- 
duce an immunity to the infecting organism. 
The iiumuiiiziiig properties of dead cultures are 
hardly comparable with the effect of living 
organisms, e.g. in tin; case of B. pest is and 
streptococci, and the sterilization of the vac- 
cine may cause some deterioration of the active 
constituents of the organism. In the prepara- 
tion of vaccines it is therefore advisable to 
kill at us low a temperature as possible. Bail 
has shown that certain organisms jmxluee a 
sj)ecial toxic sub8tan(;e {aggressin) when actu- 
ally growing in the tissues and fluids of the 
body, and the development of a s})ecial anti- 
aggressin has been demonstrated. The iiiulti- 
plieation of organisms in the tissues may be 
necessary, therefore, to stimulate a powerful 
immunity reaction. Sensitized vaccines (Bes- 
redka) are cultures which have been treated 
with a sj^ecific antiserum ; they are generally 
less toxic than the untreated vaccine, and it 
is claimed for them that the resulting immunity 
is more rapidly established and of longer dura- 
tion. They are especially applicable in the 
case of vaccines of which even small doses pro- 
duce a profound toxic effect, e.g. vaccines of 
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B. dysentericB (Shiga) and of the gonococcus. 
Detoxicated vaocines (Thomson) are cultures 
from which the bacterial toxin has been re- 
moved ; large doses can be given without toxic 
effects. 

Patiive immunity*— The serum of an im- 
mune animal is termed an immune serum or 
antiserum, and the specific immime elements 
present in the serum are described as onti- 
sahstoHccs or antibodies. Passive immunity 
depends on the transference of these constituents 
from the immunized animal to the otherwise 
non-immime animal. An antiserum which acts 
by neutralizing the toxins of the organism is 
calle<l an antitoxic serum, and the active con- 
stituent is ternu'd antitoxin. On the other 
hand, an immune serum may affect the organ- 
ism directly, and is then designated an anti- 
bacterial serum. 

Antigens. --4’he substances in the organism 
which give rise to the Sf)ecific antisubstances 
are called antigens, and the saitm terra would 
be applicable to the exotoxin used for immu- 
nization. 

A]>art from bacterial immunity, other cells 
and sul)stances act as antigens and on injec- 
tion into animals stimulate the production of 
specific antisuhstaiK’es, e.g. red blood-corpuscles 
ami other aninial cells, ferments, serum, toxic 
vegetable ])roteins (riciii, etc.), animal venoms, 
ami in general all })roteins alien to the animal 
injeet<*d. Thus the red (■or])useles of the ox 
injected into the rabbit lead to the develop- 
ment in the rabbit's serum of antisubstances 
{hremolgsins) whi<‘h are specific for the cor- 
jmseles of the ox, and under certain circum- 
stances lead to haemolysis of ox-blood. In the 
same way an animal immunized with cobra 
venom reacts by producing an antivenin which 
is present in its serum and neutralizes the 
venom, just as antitoxin acts on toxin. 

To produce immunity, the antigenic substance 
must he introduced into ike tissues, i.e. must be 
given parenterally. Generally, the immunizing 
substance, if administered by feeding, is de- 
prived of its foreign specificity in the alimentary 
tract {see below). 

In general, only proteins and closely allied 
bodies are capable of acting as antigens, and 
an animal (;an only be immunized against anti- 
genic substances which are foreign to its own 
tissues. Evidence that other substances (e.g. 
lipoids) can act as antigens is so far incon- 
clusive. It has been shown, however, that the 
injection of certain simple chemical substances 
(e.g. saccharose) leads to the development in 
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the blood of an antagonistic ferment which acts 
by decomposing the substrate (Abderhalden 
and Weinland). This condition is analogous, 
in some respects, to immunity against ])roteid 
substances. 

Antibodies usually aj)pcar in the serum in 
appreciable amount after five days, but it is 
probable that small though effective amounts 
may appear much earlier. 

The specificity of antibodies for the par* 
ticular antigen is usually well marked, though 
specific bacterial antibodies may also act to 
some extent on biologically allied organisms 
{group reaction). As a ruli‘, s])e(‘ificity is mani- 
fested for the biological species, but may even 
be more restricted, as in the case of the B. colt 
group, where certain antibodiiis are specific 
for the individual strain (Macki(^). Hetero- 
genetic antibodies have been described — 
i.e. antibodies which are si)ecific for an antigen 
which has no biological relationshi]) to that used 
for immunization. Thus the injection of guinea- 
jag's kidney tissue into a rabbit leads to the 
development of a i)Owerful antibody to sheep’s 
red corpuscles ; in typhus fever the serum may 
show an imnimiity reaction (agglutination) 
with B. typhosus^ which has no etiological 
relationship to this disciasc*. In tyj)hus fever 
also the serum may agglutinate an organism 
of the B. proieus group (Weil-Felix n^action). 
The exjdanation of these jjheuomena is still 
obscure, but it is known that s])ecific antibodies 
may occur naturally in the serums of animals 
ajjart from any reaction to antigen. Thus an 
antibody (hasmolysin) to the red e^orjiuscles of 
the ox is very frequently ])re.seiit in the serum 
of the guinea-])ig. 

Specificity is closely related to the chemical 
constitution of the antigen, and chemical 
changes (e.g. serum-protein treated with nitric 
acid) render the altered antigen specifically 
different as regards the antibodies j^roduced by 
it, when comjiared with the original antigen 
(Obermeyer and Pick, and others). 

Antitoxic serums. — One of the best exam- 
ples of an antitoxic serum is the diphtheria anii- 
toxin^ the serum of a horse which has been 
treated with successive, increasing doses of 
diphtheria toxin (the filtrate of a fluid culture 
of B. diphtheria;). If appropriate amounts of 
this antitoidc serum and toxin are mixed and 
injected into a susceptible animal, no toxic 
effects result ; normal scrum, however, is in- 
capable of neutralizing the toxin and prevent- 
ing its lethal effect. It is apparent that the 
tissues are responsible for the production of 


the antisiibstance, for the immunized animal, 
after several bleedings representing altogether 
its original blood volume, may still show the 
same content of antitoxin in its blood as was 
originally present. 

Antitoxin exhibits a marked affinity for 
toxin, and unites with it to form a non-toxic 
compound ; this combination may occur in 
vitro, and represents a firm union, though toxin 
can be dissociated and recovered from the 
toxin-antitoxin combination by the action of 
an acid. Toxin is therefore not destroyed by 
the antitoxin. The combination takes a cer- 
tain length of time to occur, and is analogous 
to a chemical reaction ; it occurs more rapidly 
in strong solutions, and is also accelerated by 
w’armth. The neutralization of toxin by anti- 
toxin is complex, and not similar to the re- 
action between a strong acid and alkali. 
Ehrlich found that if the largest amount of tox- 
in whi<5h could be neutralized by a certain fixed 
amount of antitoxin wasestimated (Lo)andlarger 
amounts of toxin were then added until a lethal 
effect was produced (L+), i.e. when one minimum 
lethal dose was left free in the mixture, the 
difference between the L+ and L,, doses was 
invariably more than a minimum lethal dose 
{Ehrlich phenomenon). It has been shown that 
an analogous condition exists in the case of 
certain colloidal reactions, e.g. the neutraliza- 
tion of arsenic trioxidc by ferric hydroxide 
(Biltz). The amount of toxin neutralized by 
antitoxin is great(‘r wb(m the toxin is added at 
once than wlien it is added in separate frac- 
tions {Danysz phenomenon) ; this phenomenon 
has, also an analogy in the interaction of 
two colloid substances. Toxin and antitoxin 
are apparently of colloidal nature, and the re- 
action between them may tlierefore be of the 
nature of a colloidal reaction. Ehrlich sug- 
gested that the apparently comjdex nature of 
the interaction was due to the development 
of toxoids from the toxin moleciih^, wliich are 
capable of combining with the antitoxin, 
though devoid of jioisonous (jffects. According 
to Ehrlich, the toxin inolecuh^ consists of a 
haptophore group which unites with certain cell 
molecules, and a toxophore group which acts 
after combination with the cell and produces 
the toxic effects. In this way the latent period 
following the injection of tlie toxin was ex- 
plained, and toxoid represented the toxin 
molecule deprived of the effective action of 
its toxophore group, but with the haptophore 
group intact. In Ehrlich’s conception of anti- 
toxin development in the immune animal, the 
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toxin combines firmly with certain cell “ re- 
ceptors ” (side chains of the protoplasm mole- 
cule) ; these are accordingly replaced by re- 
production of similar receptors, which are 
ultimately produced in excess as the result of 
successive doses of toxin, and are set free in 
the blood-stream as the antitoxin of the immune 
serum. Toxoid iu«» capable of inciting the j)ro- 
duction of antitoxin, and this supports the 
assumption that the haptophore group com- 
bines with the cell and stimulates the pro- 
duction of antitoxin. 

As to the actual chemical structure of toxin, 

little is known. Toxins liave never been 
prepared as chemically pure substances, and 
are invariably associated with proteins. They 
bear some similarity to enzymcis, and are 
probably of colloid nature. Similarly, anti- 
toxins have never been isolated from the serum 
])roteins, though analysis of serum shows that 
they arc associated with the globulins. 

The neutralizing effect of antitoxin occurs 
also in vivo, and thus antitoxin can be intro- 
duced into the body both for prophylactic and 
for therapeutic purposes. 

An antitoxic serum requires careful stan- 
dardization, and this is carried out in the case 
of diphtheria antitoxin by Ehrlich’s method. 
The so-called “ immunity unit ” was the 
amount of scrum whi(;h neutralized 100 mini- 
mum lethal doses of toxin for a guinea-pig of 
250 grm. weight. Thus, for estimating the 
antitoxin content of a scrum, the strength of 
toxin must be determined. Toxins are, how- 
ever, unstable, and in practice it is usual to 
employ a standard antitoxin (preserved in 
vacuo in the dry condition) for c[uautitative 
comparison with, the unknown serum as re- 
gards its power of neutralizing toxin. 

Concentrated antitoxin. — The antitoxin, be- 
ing associated with the serum-globulins, can 
be easily concentrated by precipitating and 
separating the globulins in 50-per-cent, satu- 
rated solution of ammonium sulphate, dialysing 
to remove the salt, and then redissolving in 
isotonic sodium chloride. In this way a con- 
centration of six times may be obtained (Park), 
and the use of these serums enables larger 
doses to be given conveniently and with less 
tendency to serum sickness {see p. 76). 

Antibacterial serums. — A powerful anti- 
bacterial serum may be obtained by immunizing 
an animal in the first place with successive 
injections of dead cultures and, when sufficient 
im m unity has been established in this way, 
with doses of living organisms, and ultimately 


with injections of living cultures of exalted 
virulence. The immune serum is protective 
against the particular organism, though not in 
virtue of antitoxic properties. By injecting 
the serum into a non-immune animal, passive 
immunity can be produced. These serums have 
been extensively used in the treatment of 
acute infections — e.g. streptococcic, meningo- 
coccic, pneumococcic infections, etc. 

Antibacterial scrums may act on organisms 
in various ways. (1) The organism may be 
dissolved {bacteriolysis) and killed (bactericidal 
action) ; (2) the organism may be rendered 
more susce]>tible to phagoc 3 i;o 8 is by body cells 
{opsotiic, Imctcriotropic action) ; (3) agglutination 
or clumping of suspensions of the organism in 
intro may be produced ; and (4) precipitation 
of its soluble products. 

The.se properties may all be exhibited by 
the serum of individuals infected with certain 
])athogenic bat^teria — e.g. B. typhosus, V, cho- 
Icrce ; the effects are highly specific for the 
particular bacterial species. 

Normal serum may also display a certain 
degree of bactericidal and opsonic action in a 
relatively non-specific manner, a mechanism 
which is an im]> 0 Ttant factor in the natural 
immunity of the animal body. The bacteri- 
cidal action of normal serum is due to a normal 
thermolabile constituent of all animal serum 

■comjdvntaif, viftasc, alexin, addiment — and 
its action is. non-specdfic. Normal serum also 
acts on organisms so as to render them sus- 
ceptible to ingestion by leucocytes. This 
effect is ridatively non-specific, and, like bac- 
tericidal action, depends on a thermolabile com- 
])lement-like body in the serum {normal opsonin). 
As originally shown by Wright and Douglas, 
leucocytes washed free of serum have no power 
of ingesting staphylococci ; in the presence of 
fresh .serum phagocytosis occurs, while heated 
serum (60° (J.) is inactive ; if the cocci are 
treated with the fresh serum and then freed 
from serum by washing, they are ingested by 
the leucocytes, showing that the effect is on 
the organisms and not the leucocytes. 

Bactericidal action by an immune serum 
is well exemplified by Pfeiffer* s reaction. Y, 
cholerce and a specific immune serum are in- 
jected together into the peritoneum of a gumea- 
pig ; after a time, if the peritoneal fluid is 
withdrawn, it is found that the organisms are 
undergoing a process of lysis and disintegra- 
tion. The same phenomenon can be diemon- 
strated in vitro at 37° C , and is independent 
of the body-cells. Non-immune semina niay 
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produce this effect to a limited extent, but 
exceedingly minute quantities of an immune 
serum may exhibit bacteriolytic action, and the 
effect is specific for the particular organism. 
Immune scrum heated at 57° C. is deprived 
of bactericidal action in intro, but an amount 
of fresh serum which has no effect by itself at 
once restores the activity of the heated serum. 
Bactericidal action by an iiiimiine serum is 
thus due to the conthined action of a thermostable 
specific immune substance along u'ilh the normal 
thermolabile complement. In Pfeiffer's in vivo 
experiment the immune substance is introduced 
along with the organisms, and the animal’s com- 
plement reacts with it to produce bacteriolysis. 

An analogouvs phenomenon is the lucmolytic 
action of the serum of an animal which has 
been immunized with the red blood -corpuscles 
of another species ; a thennostabJe imiimne 
body is developed which has no action by itself, 
but along with comjilement ])roduces lysis 
or laking of the homologous cor])Uscles. This 
phenomenon can be easily studied in test-tube 
experiment, and in this way valuable informa- 
tion regarding the mechanism of immune body 
and complement action has been obtained. 

Bacteriolysis and haiinolysis are due, there- 
fore, to (1) a specific thermostable immune 
body {amboceptor, fixatcur, sahskuar sensi- 
hilisatrice), which may be develo])ed by the 
parenteral injection of the antigen, (2) the 
thermolabile complement wliich is jne.sent 
normally in the serum, and docs not undergo 
any increase during immunization. Bed 
corpuscles and bacteria combine with the 
immune body and are then sensitized”; if 
washed free of serum they can still bo lysed 
on the addition of comj)leiii-ent. Complement 
does not unite directly with red corjiuscles, but 
is firmly combined (absorbed, deviated) by the 
corpuscles along with the immune body. The 
immune body, therefore, seems to act as a com- 
bining link between the antigen and comple- 
ment (hence the term amboceptor). Sensi- 
tized red corpuscles may take up more comple- 
ment than is required for the lytic effect. It 
would appear that the ambocejitor in an 
immune bacteriolytic serum acts by bringing 
into combination with the cell a lai’ger amount 
of bactericidal complement than would act 
under ordinary conditions (Muir). 

The chemical nature of immune body and 
complement is obscure, and they are indisso- 
ciable from the serum proteins. Complement 
is of complex constitution, and has been shown 
to represent several different components ; and 


though wdiole conijdemeiit is extremely thermo- 
Jabile, a thermostable constituent has been 
demonstrated. It has been suggested that 
complement is of enzyme natme, but, unlike 
ferments, it is used up quantitatively in the 
jwicess of hapinolysis or bacteriolysis. 
tempts have been made to explain hsemolysis 
by an immune serum on a physico-chemical 
basis. It has been found that colloidal silicic 
acid could re])lacc a haemolytic immune body 
and ])ro(luce haemolysis along with complement 
(Landsteiner and Jagic), but thermostable con- 
stituents of serum are also cajjable of effecting 
hspmolysis along with certain colloids — e.g. 
brilliant -green and other colloidal triphenyl- 
metlianc compounds (Mackie). 

Antibody reactions are often marked by 
“ zone phenomena ” (a feature also of colloidal 
reactions), in which the particular effect is 
only ])roduced when the reacting components 
are jiresent togcither in definite relative pro- 
portions (e.g. N eisser-W eclishevg phenomenon — 
bacteriolysis inhibited by excess of immune 
body W’itli a given quantity of complement). 
Such observations suggest that these reactions 
are of the nature of colloid phenomena, and 
the j)hysico-chemical aspect of immunity 
phenomena generally presents an interesting 
subject for further investigation. 

Ba(;tericidal action is w’cll marked in the case 
of typhoid and c.holera immune serums, but 
certain antibacterial serums may show little 
or no bactericidal effect, e.g. streptococcus, 
staphylococcus, plague antiserums. 

Immune opsonins. — Immune serums may 
contain, in addition to the normal non-specific 
opsonin, an immune sj)ecific opsonin which, 
unlike the normal ojisonin, is definitely thermo- 
stable (Muir and Martin)., and effects a much 
greater opsonic action on the particular organ- 
ism. (Certain immune serums iirobably owe 
their action for the most part to this body, 
and, in the case of certain infections occur- 
ring naturally, a similar immune substance is 
developed and appears in the blood. 

The activity of the serum opsonins in various 
infections lias been taken as some indication 
{opsonic index) of the resisting power of the 
individual, and methods have been employed 
for estimating opsonic effects. 

As regards the actual effect of opsonins on 
bacteria we have j)ra(.tically no knowledge, 
though it is known that the viability of the 
organism is not interferc‘d with. It has been 
suggested that they act by neutralizing ag- 
gressin, which is specially toxic to leucocytes. 
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Agglutination. — The ])ower oi agglutinating 
into clumps the homologous organism is also 
one of the properties exhibited by an anti- 
bacterial serum, e.g. serum of a man or animal 
infected naturally (Oruber-Durham or Widal 
reaction in ty])h()id fever), or immunized 
artificially with a particular organism. This 
effect is regarded as due to actual substances 
in the serum {a(/(/lu twins) which are generally 
specific though often capable of acting on 
organisms allied to the homologous species 
{(/roll)) reaction, coafiqlutination). The degree 
of development of agglutinins in disease and in 
artificial immunity is extremely variable. The 
part played by these bodies in actual immunity 
is doubtful, and it is questionable if agglutina- 
tion occurs to any ext(‘nt in vivo. Agglutinins 
do not interfere with tlie viability of the 
organism. They are relatively thermostable. 
Their action does not depend {»n the vitality 
of the organism, e.g. dead bacteria are also 
sus(!ej)tible. The agglutinin combines with tin? 
organism, and is used u]» quantitatively in 
producing its effect. 

The meehaiiisni of agglutination is not yet 
fully understood, though various physico- 
chemical explanations of the reaction have 
been suggested. Zone phenomena may be ex- 
hibited with relative excess of agglutinin. Salt 
is necessary for the reaction, and agglutinins 
will not affect organisms susp(‘nd(4 in distilled 
water ; agglutination has been compared with 
the precipitation of colloidal suspensions of 
clay by salt. In this case it would be necessary 
to ])re.su])pose that the bacterial enyelopc acts 
as a protectiye colloid, and that the agglutinin 
in .some way interferes with it and expo.ses the 
organism to the action of the salt. 

The red corpu.scles of one individual may be 
agglutinated and ly.sed by the serum of others 
of the same s])ecies {isohvm agglutinins and 
isolysins), and on this depend injurious effects 
following blood transfusions in man. Hence 
the necessity for ascertaining the effect of the 
recij)ient's serum on the cells of the donor, 
before carrying out a transfusion. 

Precipitins are also characteristic constitu- 
ents of antibacterial .serums, and produce a pre- 
cipitate in filtered cultures of the homologous 
organism — i.e. the .soluble product.s of the 
organism. The actual precipitate, however, is 
derived mainly from the anti.serum. Precipitins 
are probably bodies closely allied to agglu- 
tinins, and have certain similar characters. 

Senim-precipitixis. — The serum of one animal 
injected into another species also leads to the 


development of a specific precipitin. In this 
way the presence of minute amounts of a par- 
ticular serum can be determined by means of 
an homologous antiserum. 

Deviation of complement. — Just as bacteria 
along with a specific bactericidal immune body 
ab.sorb complement, so also, apart from bac- 
tericidal action, immune serums generally may 
contain antibodies which, along with the 
antigen, produce a marked absorption or de- 
viation of complement. The reaction can be 
.shown in the following way : Antigen and 
antiserum are mixed, and complement (e.g. 
fresh guinea-pig's serum) is added ; after 
incubation for a time a blood suspension 
semsitized by the addition of an homologous 
immune body is added. If the complement 
ha.s been deviated, it wdll not be available to 
act on the .sensitized corpuscles, and haemo- 
lysis does not occur. The Wassermann syphi- 
lis reaction is carried out in a similar way, but 
the antigen (a lipoid emulsion) has apj)arently 
no relationship to the causative organism of 
the disea.se, and the phenomenon can hardly 
be regarded as an immunity reaction. 

Site of formation of antibodies. — Wliile all 
body cells may be ca])able of producing anti- 
bodies, and local immunity has been demon- 
strated in animals (e.g. the immunity of one 
eye inoculated with smallpox vaccine, the other 
eye .still remaining .susceptible), it is likely that 
the leucoc.yte-forming organs — spleen, lymph- 
glands and bone-marrow — and the vascular 
endothelium are chiefly respon.sible for the pro- 
duction of immune substances. 

Natural immunity. — On the natural-immu- 
nity Tiiechanism of the body the animal depends 
for the relative natural resistance it possesses 
to the inva.sion of micro-organisms generally : 
(1) phagocytic a(;tion of leucocytes and certain 
other cells, (2) the normal non-specific opsonin, 
(.3) bactericidal complement. 

This natural resistance is subject to consider- 
able variation, and depends to some extent on 
the general vitality of the body and the health 
of the tissues. Any factor which tends to 
depress the general health or damages the 
tissues and interferes with their functions will 
render the individual more susceptible to in- 
fection. It is well known that starvation, 
cold, fatigue, and mechanical damage to tissues 
may predispose to infection, and one infection 
may predispose to another in the same way 
(secondary infection). 

The different animal species shaw^ g^t 
variation in their susceptibilities to 
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infecting organisms, e.g. fowls are insusceptible 
to tetanus, and white rats are immune to 
JB. anthracis. While this specific natural im- 
munity may be due to a high degree of pha- 
gocytic action by the leucoc3rtes towards the 
particular organism (e.g. B. anthracis in the 
tissues of a white rat), or specific bactericidal 
action by the serum, insusceptibility of the 
tissues to the bacterial toxin is also an import- 
ant factor in natural immunit3\ Individuals, 
too, vary considerably as regards their pow'er 
of resistance, and in man susceptibility, apart 
from other factors, varies with age. 

It has also been suggested that natural 
immunity is due to the absence from the body 
of some necessary pabulum for the particular 
organism {athrepsy). It would be difficult, 
however, in this way to explain the nonsus- 
ceptibility of certain animals to organisms 
which show little restriction as regards growth 
on artificial media. 

Recovery from infection. The invasion 
of the body by organisms is followed bj- re- 
actionary changes on the part of the tissues. 
The process of inflammation is one of these, 
and is characterized by the emigration of 
leucocytes from the cajullaries at the focus of 
infection. Their obvious role is the ingestion 
and intracellular destruction of the invading 
organisms, though in some instances ingestion 
does not affect the viability of organisms- - 
e.g. gonococci, meningococci in leucocytes of 
exudate. In the higher animals j)hagocytic 
body cells destroy bacteria in the same way 
as similar cells in certain minute animals (e.g. 
daphnia) ingest parasitic yeasts which if left 
free would cause a fatal disease (Metchnikoff). 
Besides the leucocytes, endothelial cells and 
probably embryonic connective-t issue cells act 
as phagocytes. In many infections also there 
is an active leucocytosis, and large numbers 
of leucocytes are mobilized, as it were, for 
I)hagocytic action as the result of increased 
activity of leucocyte -producing tissues. 

The attraction of leucocytcLS to the focus of 
infection may be regarded as a chemiotactic one 
(Leber) depending on a certain chemical sub- 
stance in the infecting organisms. It has been 
supposed that chemiotactic influences depend 
on alterations in surface tension ; diminution 
of surface tension leads to movement of an 
amoeboid cell in the direction of diminished 
tension, and if organisms produce diffusible 
substances which lower tension, leucocytes 
would thus be attracted to the focus of in- 
fection. The action of leucocytes depends on 
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the scrum-opsonins, and the development of an 
immune specific opsonin increases the phagocy- 
tosis of the particular organism. At the same 
time, the bacterial toxin, by damaging or 
destroying leucocytes, ma\’ counteract this pro- 
tective effect. Antitoxins and bactericidal 
immune bodies developed in re.spon.se to the 
infection will also determine the effective resist- 
ance of the body and recovery from the disease. 

It is known that individuals exposed to 
infection may never show any appreciable 
clinical signs of infection and yet contain 
specific immune substances in their serum, e.g. 
agglutinins in the serum of persons exposed to 
B. typhosus, antitoxin in the serum of healthy 
diphtheria contacts. It is probable in such 
cases that tin? organism has actually gained 
acce.ss to the tissues, but has been quickly 
destroyed. In those infections in which re- 
lapses ocumr the immunity has been a non- 
sterilizing one and short-lived. In various 
(jonditions, also, recovery docs not necessarily 
signify comj)lete sterilization, and the organisms 
may persist in some situation where they are 
protected from the action of leucocytes and 
serum antibodies, e.g. typhoid bacilli in the 
gall-bladder. According to Welch, an organ- 
ism may actually" immunize itself against the 
antibodies of the host. In this way a chronic 
infection may become established, e.g. chronic, 
protozoal infec ti on s . 

Persistence of immunity. — Even after 
immune .sub.stances have apparently dis- 
a])peared from the blood of previously immune 
individuals, the power of resisting infection 
may still lx* greater than normal owing to the 
fact tliat the body c(‘lls which have previously 
responded may more readily react subsequently 
to an immunizing influence and quickly produce 
antibodies to deal 'with the infection. 

A person once? inoculated with B. typhosus 
vaccine, on contracting a ])aratyphoid in- 
fection after a period when typhoid agglu- 
tinins are only present in minimal amounts, 
may again develoj) high-titre agglutinins to 
B. typhosus (Mackic and Wiltshire). This 
shows a ready tendency on the part of the 
tissues which have once produced specific 
antibodies to develop similar antibodies again 
in response to a suitable stimulus, for of course 
in the uninoculated individual a paratyphoid 
infection would not lead to the development 
of independent high-titre agglutinins for B. 
typhosus. 

Metchnikoff ’t theory of acquired immu- 
nity. — Metchnikoff based bis explanation of 
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immunity entirely on the phagocytic action 
of body-cells and their effect in destroy- 
ing and digesting organisms by intracellular 
enzymes ; thus the susceptibility or resist- 
ance to infection was supposed to depend on 
the activity of the phagocytes ; intracellular 
ferments (cytases) were set free when the 
phagocyte was injured (phagolysis), e.g. on 
withdrawing blood from the body, and were 
then present in the serum in the free state. 
The liberated cytase represented the free com- 
])lenient. Macrocytase and microcytase were 
distinguished, the former derived from macro- 
phages (e.g. endothelial cells) and acting on 
protozoal organisms, and the latter from the 
microphages (polymorphonuclear leucocytes) 
and active against bacteria. Immune bodies 
were regarded as in the nature of ** auxiliary 
ferments ” (like entero kinase). 

This theory hardly represents a complete 
biological explanation of immunity, though 
the fundamental fact — the phagocytic action 
of body-cells — is undoubted. It in no way 
explains the specificity of different immune 
bodies, and there is evidence to show that free 
complement is present in the i)lasma. Opsonic 
action also sliows that the phagocyte is not 
independent of the serum. 

Ehrlich’s theory. — Ehrlich sup^xwed tliat 
the proto})lasin molecule nourished itself by 
“ side-chains ” (receptors) having special affini- 
ties for different protein substarufcs, and that 
the j)rotein antigen, combining with the 
corresponding receptor and throwing it out of 
action for the purpose of the cell, led to an 
excess production of new receptors, which 
were shed into the blood-stream and repre- 
sented the specific antibody. The different 
types of antibodies were referable to the 
different “ orders ” of receptors and their 
action on the food molecule — (1) those which 
merely combine with the food molecule or 
antigen (e.g. antitoxin and antifemient) ; (2) 
those which combine with the food molecule or 
antigen and also produce some change in it 
(®*b'- agglutinin, precipitin) ; (3) those which 
combine both with the food molecule and with 
complement so that the ferment-like comi)le- 
ment can act on the food material and prepare 
it for assimilation by the cell (e.g. hfiemolysin, 
bacteriolysin). 

One of the principal difficulties in reconciling 
this conception with the facts of immunity 
is that to produce immunity the foreign protein 
must reach the tissue directly by parenteral 
introduction, while in nutrition protein material 


is chemically altered in the alimentary duet 
and its foreign specific characters are anntiUed. 

According to Vaughan, pathogenic organ- 
isms infect the body in virtue of possesdng 
ferments which split up tissue protein, and ao 
afford pabulum required for their prolifera- 
tion. During this stage, which represents the 
incubation period, no symptoms occur, since 
the products of protein cleavage are at once 
assimilated by the bacteria. Vaughan has 
shown that the protein molecule contains a 
poisonous group, and he supposes that in the 
active stage of an infection, when symptoms 
appear, wliat has happened is that now the 
tissues have supplied a ferment which destrojrs 
the bacteria and thereby sets free the protein 
poison. Immunity is probably due to the 
presence of antiferments in the body. 

Anaphylaxis. — Under certain conditions 
the parenteral injection of alien protein pro- 
duces a specific “ sensitizing ” effect (hyper- 
sensitiveness, anaphylaxis), so that subsequent 
injection of the particular substance produces 
toxic and even fatal results. This condition 
is closely related to immunity, though anaphy- 
laxis and iinrnunity are directly opposite effects. 
•Substances which produce immunity (antigexis, 
bacteria, serum, etc.) may load to anaphylaxis, 
and the latter state is also related to the pre- 
sence of antibodies in the blood. The apparent 
factor that decides the occurrence of ana- 
phylactic phenomena is the interval between 
the sensitizing and the subsequent injection. 

The condition is exemplified by the phewo- 
nienou of Theobald Smith : guinea-pigs injected 
with even 0 01 c.c. of horse-serum, when re- 
injected intravenously after ten days with 
0’2 c.c. of the same serum, may die within a 
few minutes, while a single large dose of serum 
produces no injurious result. The toxic effects 
are mainly on the nervous system. Intra- 
venous injection of the second dose is usually 
more effective than subcutaneous injection, 
but if it is injected in small fractions ana- 
phylactic symptoms do not occur. The r^tilt 
depends also on the amount of the antigen 
introduced into the sensitized animal. 

If, after the sensitizing injection, but before 
the anaphylactic condition has developed, a 
second dose is given, the animal is protected 
from the effects of a subsequent dose, and an 
animal which has recovered from the ana- 
phylactic shock is similarly protected against 
a further injection (antianaphylaxis). 

Passive anaphylaxis can also be pr^uc«i by 
transference of the serum of a sensitized to X 
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normal animal, and the condition appears to 
depend on the presence of antibodies in the 
semm — allergin, sensibilisin, anaphylactin. 
Anaphylaxis has not been fully explained. 
The antibody reacts with the antigen (if 
present in certain amounts) and a highly 
toxic substance is produced (anaj)hylatoxin). 
Vaughan and Wheeler claim that protein 
injected parenterally leads to the develop- 
ment in the serum of a specific protease, so 
that the same protein when reinjected after 
an interval in sufficient amount is broken up 
with great violence and the poisonous group 
of the protein molecule is liberated. Vaughan 
has demonstrated the highly j)oisonous j)ro- 
perties of “ split ” protein. 

Anaphylaxis is of the greatest importance 
in relation to serum-therapy. The adminis- 
tration of a single dose of horse-serum (e.g. 
diphtheria antitoxin) frequently leads to toxic 
effects after 8-10 days, e.g. local inflammatory 
reaction at site of injection, fever, exanthe- 
mata, oedema, albuminuria, swelling of lymph- 
glands and joints. If a second dose of serum 
is given, pronounced anaphylactic effects may 
occur, depending on the interval. Thus, (1) if 
less than ten days after the first dose, no reac- 
tion occurs ; (2) if twelve days to six weeks, 
there is an “ immediate ” reaction with marked 
symptoms, local (edema, 3 )yTexia, skin rash, 
dyspnoea, etc. ; (3) if over six nionths, an 
“ accelerated ” reaction occurs, like that pro- 
duced by a first dose, but more sev(‘re and more 
rapidly developed ; (4) between six ^ve(;ks and 
six months both the immediate and acceler- 
ated reactions may occur. The immediate re- 
action corresponds to exj^eriuiental serum 
anaphylaxis in animals, but if the second dose 
is administered subcutaneously the toxic effects 
are very rarely fatal in man. On the other 
hand, if the administration is intravenous 
or intraspinal, dangerous rcisults may ensue. 
In this case the attempt should he made 
to establish antianaphylaxis by Bearedla' s 
method. (1) Where treatment is not very 
urgent, inject 10-2(J c.c. of serum subcutane- 
ously ; after an interval of four to twenty-four 
hours a full dose of seruin may be given 
intraspinally ; (2) 2 c.c. of serum are given 
intraspinally, and then, after an interval of 
at least two hours, the full dose may be ad- 
ministered ; (3) where an intraspinal or intra- 
venous injection of serum is a matter of urgency, 
dilute 5 c.c. of serum with 10 volumes of 0*85- 
per-oent. sodium chloride solution and inject 
1 c.c. of the mixture into a vein, this being 


succeeded at intervals by further injections- — 
after four minutes 3 c.c., two minutes later 
10 C.C., again two minutes later 25 c.c. ; ten 
to fift(‘en minutes after the last injection the 
full tlierapeutic dose may be aclministered 
intravenously or intraspinally. 

Hv])(Tsensitiv(‘ness can, if necessary, be 
test(‘cl for by injecting 0-25 c.c. of hoTse-s(‘rum 
intrad(‘rmically. The development of an urti- 
carial j)atch within thirty minutes, followed 
by the formation of a vesicle and a surround- 
ing erythematous area, (ionstitut(‘s a positive 
reaction. Th(^ absence of a reaction within 
fortv minutes rej)resents a negative result. 

When i)ropliylactic doses of diphtheria anti- 
toxin are given to children who might later 
develop the disease and require full serum- 
treatment, an antitoxic serum from cattle may 
be used, so that later the usual horse-antitoxin 
may be given without danger. In vaccine- 
treatment anajfliylactic effects have not been 
usually observed. 

Cutaneous hj/])erseMsitiveness to the products 
of the causative organism occurs in various 
infections {aUerffic reaction) — e.g. tuberculin in 
tuberculosis, luetin in syphilis, typhoidin in 
typhoid fev(*r —and is analogous to other ana- 
3 )hylactic j>henomena. Thes(‘ reactions have 
been used as diagnostic tests. 

Half fever has been ascribed to a natural 
sensitiveness to certain pollens, and individuals 
may (‘vim (‘xhihit ana])hylaxis to particular 
juoteins absorbed from the alimentary tract, 
e.g. in tin* ease of milk, eggs, etc. To this 
abnormal sensitiveness to foreign proteins 
Froeman has giv(‘n the name of toxic idiojtathy. 

ArruEi) Immunity : (I) Active Immunization 
(Vaccine-th^kapy) 

Active immunization may be employed 
both jjrophylactically and thera])eutically. For 
this purjjose vaccines representing the causative 
organisms have betui em])loyed. Living viruses 
of attenuated viruhuice have been used in the 
case of smallpox and rabies vaccination. The 
Jennerian vaccine (cowpox lymph) may be 
regarded as the smallpox virus attenuated 
by ])assage through calves {sec ante, ]). 65). 
Pasteur's process of rabies vaccination consists 
of injecting in successive doses emulsions of 
spinal cords of infected rabbits containing the 
living virus. The virus is attenuated by drying 
the cords for varying j)eriods in air. The 
injections are graded so that the first doses 
consist of attenuated material, while the final 
doses represent a fully active virus. 
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Dead cultures have been commonly used 
for active immunization where the causative 
organism has been ascertained and cultivated 
artificially, e.g. B. typhosus ^ B. paratyphosits-A 
and -B, pneumococci, B.pesiis, V. cholerce, etc. 

Preparation of killed-culture vaccinei. 
— An 18-24 hours’ culture on solid media 
is emulsified in 0-85'per-cent. salt solution so as 
to yield a concentrated susjiension, and is steri- 
lized, usually by heat, at as low a temperature 
as possible for one hour). Excessive 

heating may lessen the antigenic firoperties of 
the vaccine. Sterility is then determined by 
making inoculations from the emulsion on solid 
medium, which is incubated for forty-eight 
hours. The vaccine is standardized according 
to the number of million organisms per c.c. 
It is for this reason that young cultures are 
employed, as in older cultures a ])roportion of 
the bacteria undergo autolysis and a numerical 
estimation would not indicate the actual 
concentration. 

Vaccin(is may be standardized in various 
ways : (1) By making a 1 -in-40 dilution of the 
emulsion in salt solution with sufficient methy- 
lene-blue to stain the organisms ; a drop of 
the mixture is mounted on a hfiemocytometer 
counting stage, and, after it has stood for a time 
to allow the bacteria to settle, a count is made 
and the estimation of the number of organisms 
per c.c. can be arrived at as in the case of 
blood-counts. (2) By mixing blood and vaccine 
in definite proportions and making from the 
mixture films, which are stained with Leishman’s 
fluid. The proportion of organisms to red 
blood-corj)uscles is estimated under the micro- 
scoj>e, and in this way, the red cell count being 
known, the strength of the vaccine can be 
calculated {Wriyk's method). (3) By centri- 
fugalizing the original suspension in special 
graduated tubes in which the bacterial sediment 
(;an be measured and then used for niakiiig 
a 1 -per-cent, emulsion. The concentration of 
different organisms in standard emulsion has 
been carefully estimated by enumeration 
methods, and in this way a vaccine of a parti- 
cular organism can be quickly standardized 
{Hopkins’s method). Definite concentrations 
can then be made up from the stock emulsion 
(e.g. Ay 100 million organisms per c.c., and B, 
1,000 million organisms per c.c.) and placed 
in vaccine bottles or sealed ampoules (1 c.c. 
capacity) ; the requisite doses are obtained by 
taking the appropriate amounts of these con- 
centrations. If necessary, the full contents of 
the various, ampoules may be made to represent 


particular doses by diluting appropriate amounti 
of the stock emulsion in a fixed volume of sidt 
solution (1 C.C.). 

Preparation of tentitized vaccinea (Me 

p. 65). — Dense emulsions in salt solution are 
prejiared from cultures and a certain amount 
of a specific antiserum is added ; after six 
hours the mixture is centrifugalized and the 
sediment is thoroughly washed in salt solution ; 
the baederia are tlieii resus}>ended and heated 
at 60' (\ for one hour to ensure sterility. 

Prophylactic immunization. — Apart from 
smallpox and rabies, i>ro})hylactic vaccination 
has proved an effective means of increasing 
re.si.stance to various infections, e.g. typhoid 
and paratyphoid fevers, i)neumococcic pneu- 
monia, ])lague, cholera. 

Typhoid-paratyphoid vaccine.— The typhoid- 
paratyphoid vaccine was extensively employed 
during the late war with most successful results, 
and prov(‘d an extremely effective means of con- 
trolling enteric infections. The British Army 
vaccine (’“ T.A.B.”) consists of heat-killed cul- 
tures of B. typhosus, B. paratyphosjis-A and -B ; 
it is injected subcutaneously in the arm near the 
insertion of the deltoid or in the infraclayicular 
region. At least two injections are required to 
]>roduce such immunity as will afford efficient 
protection, and, if possible, a course of suitably 
graded injtH'tions is advisable, it is usual to in- 
ject relatively large doses, e.g. as first dose 500 
million B. typhosus, 250 million B. paratypho- 
sus-A, and 250, million B. paratyphosvs-B, fol- 
lowed after .s(‘ ven to ten days by double this dose. 
The injection usually leads to local and general 
toxic symptom.s, due to the bacterial endotoxin. 
The local effects consist of an inflammatory 
reaction with swelling and tenderness, develop- 
ing about six hours after the inoculation and 
attaining its maximum in about twenty-four 
hours. The related lymph-glands are also 
somewhat swollen and tender, and there is 
frequently pyrexia (100°-103° F.), with rigors, 
headache, vomiting, diarrhoea, and general 
malaise. The reaction lasts forty-eight hours 
at most. To lessen the local swelling 30-gr. 
doses of calcium chloride may be given at the 
time of injection and repeated after twelve 
hours. 

Negative phase. — According to Wright, im- 
mediately following the injection of vaccines 
there is a temporary lowering of resistance, M 
evidenced by diminution of opsonin content in 
the serum. It has been supposed that for a 
short period following typhoid vaccination 
there might be a negative phase during which 
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the individual is more susceptible to infection. 
Leishman has doubted this possibility, but the 
writer has observed cases in which typhoid- 
paratyphoid vaccination appeared to pre- 
dispose in this way. Such instances must, 
however, be regarded as exceptional. 

Duration of immunity. — It has been estimated 
that the immunity persists for about eighteen 
months and then gradually declines so that 
reinoculation after a year is advisable. In this 
case one injection, corresponding to the second 
dose of the original vaccination, is sufficient. 

Sensitized typhoid vaccines have been advo- 
cated ; they are less toxic, and it has been 
claimed that the resulting immunity is more 
effective (Gay and Clayjjool and others). 

Plague and cholera vaccines are analogous to 
the typhoid vaccine and are aj)plied in a similar 
fashion. The immunity following plague in- 
oculation is generally of short duration (about 
three months). 

Dsrsentery vaccine is j)rei)ared from strains of 
B. dysenteries Flexner-Y and Shiga. Owing 
to the toxicity of Shiga strains it has been 
necessary to employ a sensitized vacudne (e.g. 
the British Army dysontiU’y vacciiu'). Lipovac- 
dues of dysent(‘ry l)n(illi hav(' also been used, 
i.e. cultures frozeji. dri(‘d in vacuo, and finely 
ground, and then incorporated in sterile olive 
oil ; these prejjarations e.xhibit relatively little 
toxicity. 

Pneumococcus vaccine. — In the South 
African mines, where ))neumoiiia is prevalent 
among the native labourers, pneumococcus 
vaccine has jneved an efficient prophylactic ; a 
polyvalent vaccine })re})ared from the different 
serological types of jmeuniococcus is used 
(Lister). 

Other infections.- Ihophylactic vaccination 
has been also advocated for various other in- 
fections, e.g. ej)ideniic cerebro-spinal menin- 
gitis (meningococcus vaccine), scarlet fever 
(polyvalent 8 trf?ptococcus vaccine — strains iso- 
lated from scarlet-fever cases), whooping-cough 
{B. pertussis vaccine), wound sepsis (mixed 
polyvalent vaccines of pyogenic cocci), influenza 
(mixed polyvalent vaccine of B. injluenzcc, 
pneumococci, streptococci, etc.). The success 
of prophylactic vaccination must, however, 
depend in the first place on whether the 
vaccine used represents the actual causative 
organism or virus of the condition (but see also 
the non-specific action of vaccines, p. 76). 

Therapeutic vaccination. — Certain chronic 
and loeaUied infections are characterized by 
absence of a general-immunity reaction, prob- 


ably owing partly to non-absorption of the 
bacterial products from the local lesion. In 
such cases vaccines prepared from the causative 
organism have been extensiv(?ly used with 
varying success. Vaccination here aims at 
producing a general immunity reaction by 
injecting directly into the body the products of 
the particular organism (dead cultures). The 
injection of dead cultures may also act better 
as regards immunization than the products of 
an organism set free during the course of an 
infection. Typhoid vaccine, for example, may 
produce a much greater antibody development 
than the natural infection. 

Both polyvalent and autogenous vaccines are 
employed. The former represents a number of 
different strains of the supposed causal organ- 
ism, and such polyvalent vaccines of various 
organisms can be obtained commercially. The 
autogenous vaccine is prepared from the actual 
strain responsible for the lesion and isolated 
from the particular case. 

In general, autogenous vaccines are to be 
preferred, but their aj)plication entails a con- 
siderable amount of detailed laboratory investi- 
gation and })reparation. In some infections 
stock ])olyvalent vaccines may act as effi- 
ciently as monovalent autogenous j)reparatioiis, 
e.g. sta2)bylocoecus aureus inf(‘ctions. In other 
cases (e.g. colon bacillus, streptococcus) indivi- 
dual strains are so highly specialized as regards 
their antigenic proi)crties that even a stock 
polyvalent vac(;iiie ])repared from a large 
number of different strains may not represent 
the immunizing i)ropprties of the infecting 
strain. In the case of organisms which may 
not be readily isolated, e.g. chronic gonococcal 
infection, a polyvalent vacjcine is frequently 
used. If treatment with stock vaccine fails to 
yield a successful result, an autogenous vaccine 
should, if i)ossiblc, be resorted to. To use a 
stock vaccine, it is of course necessary that the 
causal organism should be known. In those 
cases in which a known organism is invariably 
associated with tin* condition it may be un- 
necessary to make a bacteriological investiga- 
tion, but in many conditions various bacteria 
may be i)resent, and these must be determined 
before initiating vaccine treatment. 

In chronic furunculosis, staphylococcus 
aureus vaccines have proved most effective ; 
acne (acne bacillus and staphylococci), car- 
buncles (sta2)}iy]ococcus aureus, occasionally 
stre}}tococci), sycosis (staphylococcus), chronic 
iniiJetigo (staphylococci, streptococci), chronic 
suppurating wounds, sinuses, and chronic ulcers 
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(pyopenic cocci) are frequently treated success- 
fully with pol}'A’alent or autogenous vaccines. 
In all localized chronic infections the application 
of vaccine-therapjl constitutes a rational form of 
treatment^ provided that other treatment is not 
neglected, e.g. the surgical treatment of septic 
lesions. Autogenous vaccines may produce 
great improvement in inflammatory condi- 
tions of the urinary tract due to B. coli, but 
stock vaccines are rarely effective. Polyvalent 
gonococcus vaccines arc frequently of consider- 
able value in the treatment of subacute and 
chronic gonorilmeal infections (urethritis, arthri- 
tis, and the vulvo- vaginitis of children). Other 
chronic conditions in which successful results 
have been recorded from therapeutic vaccina- 
tion are chronic nasal and pharyngeal catarrh, 
atrophic rhinitis {B. oza’na of Perez), chronic 
bronchitis, asthma, whooping-cough ( B. pertus- 
sis)^ chronic otitis media, chronic M. onelitensis 
infections, and chronic glanders (J5. wallei). 
A great variety of chronic bacterial infections 
have been treated in this way with varying 
success. In chronic catarrhal conditions, e.g. 
rhinitis or bronchitis, where a number of differ- 
ent organisms are present in the niuco-purulent 
secretions, a mixed autogenous vaccine pre- 
l)ared from the different organisms found in 
culture is ein])loyed. Chronic ringworm in- 
fections have also been treated with polyvalent 
vaccines obtained from different strains of the 
ringworm fungus. Treatment with tuberculin, 
which is prepared from cultures of the tubercle 
bacillus and consists of the products of the 
organisms, also represents a form of therapeutic 
vaccination. 

The treatment of hay fever with extracts of 
pollen grains is analogous to vaccine-therapy. 
It lias been shown that this disease is due to 
liypersensitiveness to the proteins of various 
filants, and it has been claimed that by means 
of ])ollen “ vaccines ” the patient can be de- 
sensitized. 

Acute infections. — It is perhaps difficult to 
reconcile vaccine-treatment in acute condi- 
tions with the general principles of immunity, 
though it is possible that in some cases the 
injection of dead artificial cultures may effect 
a better immunity-reaction than the natural 
infection ; not infrequently striking results 
have been obtained in this way by rehable ob 
servers, e.g. in puerperal septicsemia. Typhoid 
fever has been treated wfith vaccines by Leish- 
man and others, and encouraging results have 
been reported. In acute lobar pneumonia, 
pneumococcus vaccines have been employed. 


but with doubtful success ; serolo^oally dif- 
ferent pneumococcus types may be associated 
with this condition, and vaccination is not 
likely to achieve results unless the vaccine is 
autogenous or sufficiently polyvalent. Ulcer- 
ative endocarditis, erysipelas, cellulitis, and 
other acute conditions have also been treated 
with vaccine, but this form of therapy can 
hardly be regarded as generally applicable to 
acute infections. If possible, sensitized vac- 
cines should be employed, otherwise a specific 
antiserum, if available, should be administered 
simultaneously with the ordinary vaccine. 

Dosage of vaocines. — The injections are 
usually given subcutaneously. Subjects vary 
greatly as regards susceptibility to the toxic 
effects of different vaccines, and vaccines 
vary in toxicity ; the infected individual may 
also show distinct liypersensitiveness to the 
jiroducts of the specific organism, so that it is 
generally advisable to commence with com- 
paratively small doses and gradually increase 
the amount, controlling the dosage by careful 
observation of the clinical condition of the 
patient and the reaction which follows the 
injections (pyrexia, malaise, etc., temporary 
aggravation of the existing lesion, increased 
discharge, etc.). 

The following system of doses may gener- 
ally be used : (1) 5 million organisms, (2) 10 
million, (3) 20 million, (4) 50 million, (5) 100 
million, given at intervals of three days pro- 
vided no marked reaction occurs ; then (6) 
250 million, (7) 500 million, (8) 750 million, 
(9) 1,000 million, (10) 1,500 million, (11) 2,000 
million, at intervals of seven days, and further 
doses of 2,0(X) million at intervals of ten days. 
If any particular dose jiroduces a pronounced 
reaction, this dose should be repeated after ten 
days, and in no case should a larger dose be 
given until the lower dose in the series can 
be tolerated and injected without excessive 
reaction. Of staphylococcus vaccines, how- 
ever, larger initial doses can be given, e.g. 
100 million. 

In acute infections it is especially necessary 
to use small initial doses and carefully to con- 
trol the dosage. In typhoid fever, however, a 
first dose of 100 million, followed after three 
or four days by a dose of 250 million, may be 
given. In acute streptococcus infections the 
initial dose should not exceed 2 million, and in 
pneumonia the first injection thould be 10 
million. 

Non-specific action of Taednos. — While 

vaccines generally act in virtue of their specifie 
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immunizing properties, instarices have been re- 
corded in which an improvement has followed 
their non-specific application, and it has been 
found also that proteid substances, e.g. albu- 
mose, proteose, milk, normal serum, injected 
parenterally, may favourably influence certain 
infections ; thus, anthrax has been su(;cessfully 
treated by intravenous injections of normal 
ox -serum. The meclianism of these effects is not 
fully understood, though they may depend on 
the formation of heterogenetic antibodies as 
a result of the parenteral injection of alien 
]»rotein (.s‘cc ante, j). 65). They have, also been 
attributed to hyperleucocytosis and increase 
of antiferment in the blood (.loblinjr and 
Petersen). 

(2) Passive Immunization (Serum-titerapy) 

Passive immunity is usually conferred by the 
injection of specific antiserums from large 
animals (e.g. the horse) which have been 
actively immunized against the organism or its 
toxin. This procedure is c-onfined to condi- 
tions definitely known to be dm* to a jiarticular 
organism or toxin against which a powerful 
antibacterial or antitoxi(; serum can be jiro- 
duced in animals. Passive immunity jiro- 
duced in this way is teiniorarily but quickly 
developed, and is theridore applicable in the 
treatment of acute infections and for pro- 
phylaxis when the individual has actually been 
exposed or is in immediate danger of being 
exposed to infection, e.g. administration of 
tetanus antiserum in the case of wounds likely 
to be infected with B. tetnni and the injection 
of antidiphtheria serum in the case of diph- 
theria contacts. 

Injection may be subcutaneous, intramus- 
cular, or intravenous, and in some cases intra- 
spinal. To ensure ra'pid diffuMon of immune 
substances the intravenous method is essential. 
With subcutaneous injection, antibodies take 
at least two days to attain their maximum 
content in the blood, and they never reach the 
same concentration in the blood and tissues 
generally as after intravenous administration. 
Thus, in severe acute infections a specific anti- 
serum should be introduced by intravenous 
injection if possible, and injections (intra- 
venous, intramuscular, or subcutaneous) should 
be repeated until improvement occurs, to main- 
tain a high content of antibodies in the blood 
and tissues. When the infection is in the 
meninges (cerebro-spinal meningitis), or when 
the central nervous system is affected (tetanus), 
the antiserum must be injected intraspinally. 


Antitoxic $erumi> — Those which have 
proved of practical value are diphtheria anti- 
toxin, tetanus antitoxin, antivenins (snake and 
scorpion antivenom scrums), antidysentery 
.serum, and ‘‘ pollantin ” or anti pollen serum 
(for hay fever) : the antidyseutcry serum is 
also antibacterial. 

Diphtheria antitoxin. Projjhi/laetie.— Though 
the imm unity conferred by an injection of 
antitoxin juay la.st for one or two weeks only, 
dijhtberia serum can be effectively employed 
for the ])assive immunization of contacts or of 
those likely to be exposed to dijditlieria in- 
fection at a ]mrticular time. It is not applicable 
for obtaining a more prolonged immunity. 
Prophylactic doses (.subcutan(‘ous injection) 
usually given are 500 units for infants, and 
].(KKj units for children over one year and for 
adults. 

Therapeutic . — The serum is usually intro- 
duced by subcutaneous injection, but it must be 
remembered that by this method two days 
(‘la])se before the antitoxin content reaches 
its maximum in the blood. It is absolutely 
essential that the serum be injected as soon as 
.symptoms ai)pear, for as the disease advances 
larger doses are required to achieve re.sults. It 
is advisable in all the more severe case.s that the 
antitoxin be injected intravenously, or, in young 
children, in whom there an' ri'chnical difficulties 
in this j)roeedure. intramuscularly. Repeated 
do.ses are e.s.sential until the condition shows 
definite signs of improvement. In the milder 
cases an initial dose of 4, 000-5, (XX) units is 
sufficient ; if the local lesion is more extensive 
and if the larynx is involved, ]0.00(V-12,(XX) 
units .should given, and in severe cases 
with dy.spna‘a 20,000 units should be injected 
intravenously. When large dos(*s are required, 
es])ecially in infants and children, the “ con- 
centrated serums an* more convcnitmtly used 
and are le.ss likely to produce toxic effects. In 
infants 4,000 units of the ordinary .serum may 
be given at a single, dose and repeated until the 
neces.sary amount has been administered. The 
que.stion of ana])hylaxis has been dealt with 
(p. 71). 

Tetanus antitoxin. Brojih/lactie . — It is now 
generally recommended, particularly as the 
result of war experiences, that 500-1,000 U.S.A. 
units be injected subcutani'ously as soon after 
the infection of the wound as pos.sible ; short 
of conqdete prophylaxis the injection tends 
to lengthen the incubation ])eriod. Until the 
Avound shows definite signs of healing, the 
injection should be repeated at weekly intervals, 
r6 
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in view of the temporary character of the 
immunity. 

When symptoms have actually 
occurred and toxin has combined with nerve- 
cells in the central nervous system, to obtain 
effective results the antitoxin must be injected 
intraspinally and combined with intravenous 
or intramuscular injections. Large doses are 
required, and the concentrated serums are more 
conveniently em])loyed. It has been recom- 
mended that dos(‘s of as much as 20,(K.KV30,(X)() 
units should be given intraspinally (.Andrewes). 
Park and Nicoll advocate the injection of 
3, 000-5, UX) I'.S.A. units intrasi)inally, ami 
10, (KX) 15,000 intravenously, and the re|tetition 
of the intraspiual injections every day for three 
or four days. 

Antibacterial serums. — These serums have 
been u.sed in bacillary dysentery, meningococcie 
meningitis, influenzal meningitis, acute lobar 
pneumonia, streptococcic and sta])hylococci(; 
infectious, gonorrlKca, typhoid fever, plagiu*, 
cholera, aiitlirax, and tuberculosis. ( Vrtain con- 
ditions have been treated with the serums of 
patients convahjscent from tlu^ sam('. infection, 
e.g. scarlet fever, poliomyelitis, j)neumonia. 

Antidysentery serum (which is also antitoxic) 
has proved of great value in the treatment of 
bacillary dysentery, especially acute cases. It 
is essential that large doses be given (50-1 00 
e.e.), and in severe eases that they should 
given by intravenous iiijectiou. In gemu’al a 
*■ polyvalent ’’ serum is used, i.e. an antiserum 
obtained by immunizing with a number of 
strains I’epreseiiting the* different types of 
classical dysentery bacilli.^ 

Antimeningococcus serum has achieved 
distinct success in the treatment of t'pidemic 
cerebro-spinal meningitis. It is injected intra- 
spiiially and in as large doses as possible ; in an 
adult 30 Jo e.c. of the cerebro-spinal fluid are 
withdrawn by lumbar ])uncture and an amount 
of serum slightly less than the quantity of fluid 
nuuoved can be injected. The serum should be 
introduced slowly by gravity (Sophian), and 
during the injection the blood-])ressure should 
be observed ; a fall of 20 mm. in an adult is 
regarded as an indication that the maximum 

^ riu; War Olllce (,'ouimittoo on Dyseutury recom- 
ui(>iul tlie ust; <f three Cl 11* ativu serums ( 1 ; apuly- 
valent serum prepare d with Shiga’s bacillus and the 
nve types uf the Flexner-Y group, to be used iu the 
cai'ly stages before baeteriologicsal diagnosis has t.oen 
completed; {'!) a uionovahnt Shiga serum incases 
uiagiiosed as Shiga iiifectioiLs ; (d) a polyvalent 
i^lexner-i scrum iu cases diagnosed as due to an 
organism of this group. 


amount has been injected. According to 
Gordon, the effect of this serum depends on its 
antieiidotoxin. In order that the bactericidal 
body of the serum may be effective, a certain 
amount of the patient’s fresh blood-serum 
should also be injected to supply complement 
(Mackenzie and Martin). 

Of late, monotypical serums (i.e. specific for 
the different types of meningococcus — Gordon’s 
serological types I, II, III, and IV) — have 
been used in preference to the polyvalent 
serum, with highly successful results. The 
applicatiou of these monotypical serums neces- 
sitates the serological identification of the 
particular strain with one of the various types, 
and until this determination is complete the 
ca.se may be treated with a [xilyvalent serum or 
with the pooled scrum for types I and II, 
which are responsible for at least 80 per cent, 
of all eases. 

Polyvalent pneumococcus antiserums have 
been used iu the treatment of acute pneu- 
monia with irregular results. More recently, 
since pneumococci have been differentiated 
into several sinological ty]>c.s, each rc})resenting 
different antigenic jnojierties, a specific anti- 
serum to type I (one of the two types most 
commonly found in pneumonia) has heeu pre- 
j>ared in the Kockefeller Institute and has been 
used with cousiderable success in eases as- 
certained by bacteriological examination to be 
due to this variety. Intravenous injections are 
recommend(‘d • 50 to KK) e.e. diluted with a 
Imlf-volume of salt solution and repeated every 
twelve hours till 250 c.c. have been given. 

Antipneumococcus serum injected intraspin- 
ally has also been recommended for pneumo- 
coccal meningitis. 

Antistreptococcus serum. — This antiserum 
has been very largely used, but generally with 
disappointing results. Failure to obtain a 
curative effect must be attributed partly to the 
small doses usually injected. In acute strep- 
tococihc infections large doses should be given 
by intravenous injection and repeated ; a 
small dose given subcutaneously is not likely 
to jiroduce a beneficial result. It is probable 
that a streptococcus serum may not be suffi- 
cieutly polyvalent, and the streptococcus group 
probably represents a large number of types 
all immunologically different. 

Antistaphyloooccus serum has also been used 
in acute staphylococcic infection Antigono* 
coccus serum has been advocated, especially 
in acute gonorrhoeal complications, and favour- 
able residts have been recorded. Intravenous 
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injection of large doses (not less than 50 c.c.) 
is advisable. 

The evidence in favour of antityphoid serum 
is incomplete. Beneficial effects have been re- 
corded from the use of antiplague and anti- 
cholera serums given in large doses. 

The action of Sclavo’s anthrax serum is 
obscure ; it has no bactericidal nor antitoxic 
action (no toxin has been demonstrated in the 
case of B. anihracis growing in artificial cul- 
ture), but its therapeutic action is undoubted. 
At least 60 c.c. should be administered intra- 
venously and repeated. Cases of anthrax have 
lieen successfully treated by intravenous in- 
jection of normal ox-serum, and it has been 
claimed that both this effect and that of 
Sclavo’s serum are non-S})e(ific. and due to 
the injection of alien ]iroteiii (see p. 65). 

Antiserums to the tubercle bacilli have been 
prepared, but liave not been extensively applied, 
and the results are conflicting. 

Cases of poliomyelitis have been succes.sfully 
treated by intrasjnnal and intravimous in- 
jection of the serum of ])atients convalescent 
from the disease (i.e. an immune senna), and 
cases of pneumonia and scarlet fever have* been 
similarly treated witli encouraging results. 

T. J. Mackie. 

IMPERFORATE ANUS («'C Becitm, Mal- 
FOKMATTONS OF). 

IMPERFORATE HYMEN (see Ajikxor- 
EH(EA). 

IMPETIGO CONTAGIOSA. - - An acute 
.superficial inllammation of the skin, beginning 
with small vesicles and terminating in ]>ustules 
and yellow crusts. 

Etiology and pathology.— Jm])etip con- 
tagiosa was formerly attributed to invasion 
of the skin by staphylococci, but it has bc^en 
shown that the initial vesicles give pure cul- 
tures of the Streptococcus pyogenes when culti- 
vated in liquid media in capillary tubes, and 
that infection by the staphyIoco(;cus is 
secondary. The disease is most common in 
children, especially in conditions of poverty and 
neglect, but no age is exempt. Inoculation 
occurs rapidly from one part of the body to 
another, and from patient to patient. The 
primary lesion follows a slight injury or abra- 
sion of the skin ; hence the disease may result 
from shaving or occui* in diseases accompanied 
by itching and excoriation of the skin, such as 
p^iculosis, scabies, and eczema. Pediculosis 
capitis is a frequent cause in children. Im- 
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petigo also results from inoculation of folds 
and fissures of the skin by purulent discharges 
from the nose, cars, umbilical cord, or other 
septic focus. 

Symptomatology (Plate 1-1). — Although 
the initial lesion is a streptococcic ve.sicle, the 
streptococcus is soon outgi’own by staphylo- 
cocci, and the vesicles become purulent, and dry 
to form large, flat, brownish-yellow or greenish 
mists, without much surrounding erythema, 
and looking as if they were stuck on the healthy 
skin. The clinical types vary Mith the part 
of the body affected and the age and state of 
health of the patient. On the scalp there are 
raised, greenish-black crusts matted with hair, 
generally accompanied by enlarged occij)ital 
glands and associated with pcdiculi. The face 
shows honey-like scabs, and the body small 
papulo-vesicles or pustules and crusts, often 
combined with symptoms of another skin dis- 
ease which has become “ im])etigmized.'’ Occa- 
sionally impetigo takes the fonn of rings 
(impetigo circinata) or bullai (impetigo hullosa). 
Jn the groins, beneath the breasts, and in 
other parts where skin surfaces are opposed, 
the vesicles are easily ruptured and raw moist 
surfaces take the place of the characteristic 
vesicles and crusts. This type is called intcr- 
trigiuous impetigo. Similarly, behind the ears, 
or around the nose or mouth, chronic strepto- 
coccal fissures may be formed. “ Pcrlkhc ’’ 
of the French is an impetigo of the angles of 
the mouth. 

There are other special ty])cs of impetigo 
which differ considerably from those that have 
lierebeen mentioned. 1’he ao-caWed pemphigus 
neonaioruvi is a bullous impetigo. Several 
infants may b(; iiif(‘cted by a midwife or nur.se 
suffering from impetigo, or a wliitlow, or septic 
ulcer, and the disease may thus occur in epidemic 
form. Small and large blebs are distributed 
over the trunk and limbs. The disease may 
end fatally owing to a specially virulent form 
of infection or to infection through the un- 
healed umbilical cord, but ]nild cases occur 
both in infants and in older childr(*n. Derma- 
titis exfoliativa neonatorum, or Hitter's disease, 
in which the wlmle body of the child is in- 
volved in a generaliz(id scaly and exudative 
dermatitis, generally ending fatally, is prob- 
ably allied to the last, and the tropical disease 
known as pemphigus contofjiosus may also be 
included under the streptococeic infections. 
The term ecthyma has been api)lied to various 
conditions, and different varieties of micro- 
organisms have been found in association with 
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it, but the name should be restricted to the 
vesicular lesions, leaving dark-brown crusts 
with an inflammatory areola, and sometimes fol- 
lowed by shallow, indolent, scar-leaving ulcers, 
which occur in debilitated and ill-nourished 
subjects as the result of invasion of the deeper 
layers of the skin by the streptococcus. Derma- 
titis gangrenosa infantum and the vacciniform 
dermatitis of infants may be mentioned here, 
but they are probably due to mixed infections, 
B. pyocyaneus and other organisms having 
been isolated from them, as well as strepto- 
cocci. It is probable that some of the eruptions 
generally classed under seborrhoeic eczema, 
characterized by dry, red, scaly, circumscrib(‘d 
j)atches with a crinkled surface, occurring in 
association with purulent discharges from the 
ear, nose, or elsewhere, are pyogenic infec- 
tions and possibly streptococcal in origin. They 
liave been designated chronic impeidjo. Men- 
tion must also be made of another variety of 
impetigo differing from contagious impetigo in 
That it is caused by the staphylococcus from 
the first, and begins as a follicular pustule and 
not as an epidermic vesicle. It is known as 
Bockhart's impetigo, and should bt‘, classed with 
boils and sycosis. 

Diagnosis* — The superficial yellow, gum- 
like crusts without an inflammatory areola 
are the most characteristic lesions. When 
these are lifted up, a rod moist surface is dis- 
closed, which later becomes dry and glazed. 
There is no ulceration under the crusts as in 
syphilis, and the lesions heal without scarring. 
In intertrigo a few vesicles representing the 
earliest stage of the disease may be found at 
the margin of the moist discharging surface. 
Bullous wipetigo of infants does not commonly 
affect the palms and soles, and the bullae lack 
the coppery base of congenital syphilis. Cir- 
cinatc impetigo may be distinguished from 
tinea circinaLa by the undermining of the 
spreading edge, the presence of superficial 
crusts, and the absence of mycelium in the 
scrapings. In exfoliative impetigo a certain 
amount of undermining of the spreading margin 
can sometimes be detected. The diagnosis of 
ecthyma and the other diseases mentioned can 
usually be made by a process of exclusion from 
syphilitic and tuberculous lesions. 

Prognosis and treatment. — Impetigo of 
the scalp and face can generally be relieved in a 
few days. The crusts must first be removed by 
soaking them with olive oil, or bathing them 
with a weak solution of lysol and applying a 
mild mercurial ointment, such as ung. hydrarg. 
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ammon. 2 or 3 per cent., or ung. hydrarg. 
nitratis dil. 1 dr. to 1 oz. If the crusts are very 
extensive, boric fomentations or boric starch 
l)oultices may be required. Pediculosis of the 
scalp, if present, should be treated with oil of 
sassafras or carbolic lotion, and nasal or aural 
discharges or other focus of infection, such as a 
whitlow, treated accordingly. On the trunk 
similar measures are requir^, the strength of 
the application being suited to the position and 
amount of inflammation present. When the 
diagnosis has been made the treatment, as 
a rule, presents little diffieulty. Concurrent 
diseases such as scabies, urticaria, etc., require 
the appropriate treatment. Precautions must 
of course i)c taken to })revent reinfection, and 
in weakly and ill-nourished children cod-liver 
oil and tonics should be ]>rescribed. 

S. E. Dore. 

IMPOTENCE {see Sexual Functions, 
Male, Disturbances of). 

INCONTINENCE OF UR INE. ^Incon- 
tinence of urine may be due to injury or local 
disease of the bladder or urethra, or to dis- 
turbance's of their nervous mechanisms, or it 
may occur — particularly at night — apart from 
any gross disease. 

1. The morc^ common local conditiont that 
allow urine to escape involuntarily are vesico- 
vaginal fistula) after parturition, uretero-vaginal 
connexions due to injury in hysterectomy and 
otlier operations, a suprapubic or perineal 
w’ound, and the impaction of a calculus that 
prevents the sphincter from closing. Or the 
incontinence may be due to local malforma- 
tions, as extroversion of the bladder, epispa- 
dias or hypospadias involving the sphincter, 
and in females to prolapse of the bladder. 

The only efficient treatment of incontinence 
due to such causes is the treatment of the 
primary condition. 

2. Incontinence due to injuries or diseases 
of the nervous system may be primary, or it 
may be secondary to retention — ^that is, over- 
flow incontinence and reflex incontinence. The 
nervous supply of the bladder and its sphincters 
comes from two sources : sympathetic fibres 
tliat pass from the upper lumbar segments to 
the inferior mesenteric ganglia, and thence by 
the hypogastric nerves to the bladder, excite 
contraction of the sphincter ; while fibres of the 
sacral autonomic system, that take origin in 
the first to the third sacral segments and enter 
the nervi erigentes, produce, when stimulated, 
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contraction of the muscles of the bladder-wall 
and inhibition of those of the sphincters. The 
sacral innervation is probably the more im- 
portant in man, as it certainly is in the lower 
mammals. The chief afTer(‘iit fibres concerned 
in the functions of the bladder also enter the 
sacral segments. 

A local transverse lesion of the spinal cord 
above the vesical centres leads in the first 
place to retentioji of urine and distension of 
the bladder, as its ninscular walls are for a 
time relaxed ; if not relieved by catheterization 
or other means the bladder distends till the 
])ressure within it overcomes the resistance of 
the sphincters, and then overflow iveontinefice 
results. Lat(‘r, wlien tlie jieriod of spinal 
shock has ])asscd, rrfle.r wcontinence may de- 
velop, i.c. the })]ad<ler is eni])tied periodically 
owing to a reflex contraclioTi of its walls and 
a reflex relaxation of its s])liincler; but this 
usually occurs only if tlu‘ urine remains ase])tic 
and the general condition of the patient be- 
comes favourable. Or theri* may l)e a siniple 
incontdmmCf i.e. the urine may dri))ble. aw’ay 
passively from a l)laddcr that docs not become 
over-distended, though it is rarely ouijdy. 

These symjjtoms jiiay result from any local 
lesion of the s])inal cojd that |)I•o(luc<^s a ])ara- 
plegia ; disease or injury of tli(' vesical centre 
in the sa(U'al segments, or of the sacTal roots 
in the cauda (Mjiiina. usually causes the same 
disturbances, but a sim])le dribbling inconti- 
nence is more conimon. Incontinence occurs 
in many other sjnnal disease's. In tabes dor- 
salis it is generally secoiularv to retention, but 
simjfle incontinence* alse) oea urs, e)r, owing to 
anaesthesia, urine may ese-ape without the 
patient’s knowledge*. Not infr(*qu(*iitly the 
chief complaint is that the urine dribbles away 
after the ])atieiit believes lie has emjitie*d his 
bladder. In general 2 )aralysis it- may be* due; 
to associated tabetic l(;sious, or to the inatten- 
tion and mental failure of the ])ati(*nt. It is 
less frequent in disseminated sclt;rosis ; here* 
the most comme)i) symptoui is ]wee*ij)itancy or 
urgen(;y of micturition— i.e. the; jiatieut cannot 
restrain the flow wheui tlie desire for evacuation 
comes, and may conseejuently soil his bed or 
clothes ; but in the; later stages of the disease; 
either overflow or simple iucontineiiee may 
occur. Cerebral disease rarely disturbs the 
functions of the bladder unless it is accompa- 
nied by coma, dementia, or some other form of 
mental deterioration, or unl(;ss it produces a 
bilateral paralysis. 

In addition to that due to local lesions and 


nervous diseases, incontinence may occur when 
the sphincter control is naturally fei'ble, or 
when the bladder is irritable. In these con- 
ditions it is usually associated with frequency 
of micturition (pollakuria). The bladder can 
normally contain abo^it 200-250 c.c, of fluid 
at a ]jrcssure not exceeding 18-20 era. of water, 
but in these states a reflex contraction occurs 
at a niiicl) lower pressure w]u*n the bladder 
is slowly filled with a fluid. The urine gener- 
ally drii)b]cs away at night, but it may escape 
in the day too ; the difficulty in holding it is 
often aggravated by cold or by excitement. 
This form of incontinence is met with chiefly 
ill neurasthenic and neurotic }>ersons, many of 
whom hav(‘ suffered with nocturnal enuresis 
in early life. 

Tlie treatment of im-ontinence due to ner- 
vous lesions depends in the first ])lace on the 
nature of the primary disease. Tt is import- 
ant to prevf'iit the bladder from becoming 
over-distended and to avoid urinary infection. 
Regular catheterization may be necessary, or 
suprapubic drainage may bo considered. Uro- 
tropine is frequently of service in heljiing to 
keep the urine clean, but the only drugs that 
have much influence on the sjihincters are 
l)(‘lladonna and ergot ; large doses are often 
necessary to produce any benefit. 

3. Nocturnal enuresis. — Children exhibit, 
as a rule, no voluntary eoiitrol ov(*r the bladd(;r 
in the waking state till 12-1+ months old, and 
they generally pass water during sleej) till 
1+-2 y(*ars old. When older childr(*n are in- 
continent during sl(*ep the condition is ref(*rred 
to as “ nocturnal enuresis.” It may be that 
full control of the bladder was lu'ver attained, 
hut frequently the history is that the incon- 
tinence develojied at tht; ag(‘ of 2^ or 3 years, 
after a fright, an accid(*nt, or an illness, or 
without any aj)])arent cause. The urine is 
evacuated once or twic(; in the night with the 
force of normal micturition ; it is, in fact, an 
involuntary micturition, not a passive drib- 
bling aw'ay. It is often in tin* first half of the 
night that the incontinence occurs, and the 
trouble is usually intermittent, the bed being 
wet only two or three times a week. During 
the day there is generally full control, but 
frequency or urgency of micturition, indicating 
an irritable bladder, is not uncommon ; or 
occasionally there may be incontinence by 
day. 

The children Jiiay be otherwise normal, but. 
as Trousseau recognized, they often exhibit 
nem’ojjathic taints, as excitability, timidity, 
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or stammering, or there may be a retardation 
of mental development. Incontinence is also 
common in apathetic, lazy children vvlio sleep 
deeply : in these it is often associated with 
adenoids. The urine is usually normal, but it 
is sometimes very acid and may contain an 
excess of uric-acid crystals or of oxalates. 
Bacilluria is rare. Nocturnal incontinence may 
be one of the first signs of diabetes. Thread- 
worms should always be seanrhed for, as they 
may excite the vesical reflexes that lead to 
evacuation. Occasionally a nervous lesion, as 
spina bifida, or a spastic diplegia is the cause 
of the trouble. Ej)ilcpsy should be considered. 

The prognosis is good ; recovery usually 
occurs at or before the age of puberty, but 
t(‘inporary recurrences afti'r this age are not 
uncommon. 

The treatment should be directed in the first 
j»la(‘(‘ to any condition that may act us an 
irritant, as intestinal worms, bacilluria, glyco- 
suria, or local abnormalities such as phimosis 
or urethritis. If the urine is too acid and con- 
centrated, alkalis with potassium cntrate shouhl 
be given. It is very imjmrtant to improve the 
general health of the child by tonics, exercise, 
and a suitable diet. A hard bed is advisable, 
and a bobbin may be strapped to the child’s 
back to prevent him from sleeping on his back, 
as it is in this attitud<i that mi(;turition is most 
likely to occur. Faradic or galvanic applica- 
tions, with one pole over the l)ladder or in the 
urethra and the other in the perineum, are 
sometimes of service. Certain drugs often 
prove useful ; especially belladonna, which 
should be administered in large doses for .short 
periods — say 7-10 min. twice a day to a child 
of 0 or 7 years. Ergot, hvoscyamus, and 
strychnine are also recommended. The use of 
thyroid extract is oc(;asionally very successful, 
especially in dull and apathetic children. 

OOKDO.V HimMES. 

INDICANURIA {see Urine, ExamiNxVTIux 
of). 

INDIGESTION {see (tastkitls. Chronic ; 
Stomach, Functional Disorders op ; 
DiAURiiOiA; Diarruieal Disorders of 
Infants). 

INDUSTRIAL MEDICINE.— The limits of 
elasticity within which health can be placed 
under stress and yet return to normal are 
considerable : hence the delicacy with which 
the human body reacts to its environment is 
s^eldom fully appreciated. Nevertheless, this 
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power of reaction is of great importance ; for 
if stress is long maintained or frequently re- 
peated, complete recovery may not occur. 
Stresses which, if of short duration, would be 
negligible may become influences determi ning 
those divergences from the normal, which, by 
converting physiological functions into patho- 
logical conditions, disturb the balance of health, 
originate morbidity, and result in mortality. 

Increasing recognition is being given to the 
importam'c of such strains and stresses in daily 
life in the causation of disease. Specific 
niicrobic iuf<*ction may determine the form the 
disease takes, but the y)ossibility of infection 
occurring at all de})ends upon the extent to 
which the healtli, i.e, the resistance, of the 
host has been modified. In some cases, as 
when a ])audeniic of influenza or bubonic 
]>Iague takes place, or when white races are 
exposed to tropical diseases, or when native 
races aro exposed to tuberculosis, the infecting 
ag<‘nt may be able to overcome normal resist- 
ance. But the great bulk of morbidity and 
mortality does not originate in this way ; it 
depends ratlu^r on the capacity of each indivi- 
dual to maintain the balance of health under 
th<‘ environmental conditions to which he is 
exposed. 

The capacity of the human body to maintain 
the balance of health under varying exposure 
becomes, then, a matter of the utmost import- 
ance. In the world of modem industry the 
exposure of those employed for at least one 
third of every twenty-four hours is extra- 
ordinarily diverse. The coal miner, the rail- 
way servant, the cotton operative, the cement 
maker, the boot manufacturer, the metal 
smelter, the clerk, the agriculturist, the factory 
mechanic, and the potter are exposed during 
working hours to quite different environmental 
conditions. The study of how the human 
frame reacts to these conditions is known as 
industrial medicine ; within the room to which 
it holds the key lie clues to many if not most of 
the problems which modern medicine seeks to 
solve. 

Elsewhere in this work description is given 
of diseases peculiar to occupation, such as 
caisson disease and miner’s nystagmus. In- 
dustry cannot fail to be interested in such 
diseases which are peculiarly its own ; they 
may even, as in the case of poisoning by 
trinitrotoluene, or tetrachlorethane, eventually 
throw light upon other pathological conditions, 
such as acute yellow atrophy of the liver ; but 
the great value of industrial medicine is the 
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opportunity it affords for searching out the 
reactions of the body to influences which to a 
less pronounced degree affect everyone. 

Induttiial activity and fatigue. — The 

physiological processes of anabolism and cata- 
boiism are represented in ordinary life by rest 
and activity. Both are necessary to health, 
but neither must be permitt^ed to outbalance 
the other. Normally, activity after a certain 
time wanes and gives place to a feeling of 
healthy fatigue, i.e. the desire for rest ; but the 
tendency, due to the struggle for existence, is 
for activity to be excessive, when it is followed 
by excessive fatigue ; then, if time is not 
allowed for recroverv, some fatigue remains to 
dimmish subsequent activity. If this process 
is rci)eatod, over-fatigue, a jjatliological condi- 
tion, results ; its preseiic(‘. is manifested by a 
tendency to succumb to sickness, the exact 
tyj)e of which is deteriiiint^d by the fonn of 
hyperactivity indulged in and by ex]) 0 sure to 
risk, whether associated with occu])ational vn- 
vironment or otherwise. Industry from its 
very nature affords little or no o])|)ortunity for 
the study of pathological r<\sults which acenu^ 
from over-indulgence in ]’est : but the study of 
industrial fatigue forms the foundation of the 
science of industrial medicine. Much attention 
has recently been giv<'n to the subject, and 
certain important facts ha^’c come t-o light. 

Engagement. — lntrodue,tion to new environ- 
ment, such as entering uj)on work at a new 
factory, is a considerable sho(‘k. Those least 
fitted to withstand it leave soon ; thos(^ less 
fitted leave latei’. Bates of le-aving as high as 
89 per cent, in the first three months of work 
have been recorded ; but the following recorded 
rates are more usual, viz. 5G jxr cent, in the 
first three montlis, 28 j)er cent, of the remainder 
in the second three montlis, 18 in tlie third, ^ 3 
in the fourth, 11 in the fifth, 10 in the sixtJj, 
and so on. This rate of leaving has been 
called the “ infant mortality of industrial 
life. Groujis of those leaving within any period 
are found to have experienced during their 
stay higher rates of sickness than those who 
remain on in emfiloymcnt. They also ex- 
perience more accidents : in one case lialf of 
the accidents at a factory occurred among the 
34 per cent, of the workers with less than six 
months’ service. 

The adolescent feels the shock most ; in one 
case boys aged 14 years were found to have 
stayed for a period sixteen times shorter 
than that of boys aged 16J years. Young 
adults stay longest, after which age the rate of 
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leaving slowly increases with advancing years. 
Married women feci the strain more than single. 

Environment. — Environment itself exerts 
great influence. There is an optimum temper- 
ature for aeti^^ty, about ^5° F. for active work, 
rising to about 65“ F. for sedentary occupations, 
while mental activity is at its best at temper- 
atures below 50° F. Thes(^ temperatures should 
vary within two or three degrees about the 
optimum and not be monotonously fixed. 
The optimum temperatures arc found to co- 
incide closely with the occurrence of accidents, 
the incidence of which rises slowly as the 
temperature falls b(‘low the optimum, and rises 
rapidlv as it rises above tlie optimum. 

Liqht is an important factor in relation to 
health, output, and the occurrence of accidents ; 
all of those are improved by daylight and 
adversely affected by artificial light ; the 
worse the light, the more pronounced is tlie 
<‘ffe(4-. A sound minimum standard to aim at, 
whether for daylight or artificial illumination, 
is not less than one foot-caiidlc at the working 
b‘.vcl (in the process of weaving, the o]>timimi 
is about four foot- can dies at tli(^ working 
b'vel), or than 0-25 foot-candle at floor level. 
LocalizAul light should not shine on workers’ 
(‘y(‘s and foreheads, or headache will result ; 
tiic object should be to illuminate the work, 
not the work(*r. 

Atmospheric conditions as regards humidity 
and movement of air profoundly modify ac- 
tivity and health. Output falls off when the 
wet bulb records about 72° F. ; the body- 
temperal lire commences to rise if active work 
is carrie4 on at tcmj)eratur(^s above this ; risk 
of heat-str()k(i supervenes if active work is 
continued with a wet bulb temperature much 
over 80° F.. or, even though no work is in 
progress, with a wet bulb temperature over 
89° F. Rapid air movement, by promoting the 
evaporation of sweat, raises tlu? above temper- 
atures somewhat. 

A liealthy atmosphere should be cool rather 
than hot ; dry rather than dump ; diverse in 
temperature rather than uniform and monoton- 
ous ; moving rather than still. These desider- 
ata may be obtained at a t(im})crature of 66° F. 
(dry bulb) with an air velocity of 8 ft. ])er 
minute, and at a temperature of 57-5° F. with 
an air velctcity of 10 ft. per minute. Air- 
movement in large compartments is best en- 
sured by the use of mechanical fans placed low 
down for removing air, while fresh air is 
admitted through inlets, three times the area 
of the fans, placed high up in the opposite wall. 
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Adequate ventilation improves activity and 
defers fatigue ; visible sweating should if pos- 
sible be avoided. These j)hysiological charac- 
teristics of the atmosphere can be measured 
by means of the kata-thermometer, an instru- 
ment devised by Dr. Leonard Hill. 

Consideration is not given here to the. 
presence in the air of workshops of injurious 
dusts, or harmful gases, or indeed of infectious 
micro-organisms, but only to th<^ rules under- 
lying th(i need for ventilation in all o(*,cupied 
])laces. Note should be taken that modern 
views relegate, to the limbo of obscurity the 
id(‘a that under normal conditions exhaled 
breath contains noxious constituents ; thus 
exhaled carbon dioxide does not in(;rease tlu^ 
<-ontent of that gas in the air of rooiiLS sulli- 
ciently to all(‘ct respiration, and there are no 
other injurious emanations exhaled. Only 
when conditions exist such as were exjjcrienced 
in the Black Hole at Calcutta does danger 
arise ; and then the danger is due to heat, and 
moisture, raising tlu^ wet- bulb t('nip(!raturo to a 
dangerous Jieight. 

Hours of labour.— Even tliough conditions of 
(Muployment are satisfactory, work cannot b<^ 
advantageously pursued day by day and week 
by week for more, than a certain numb<‘r of 
hours. Attempts to exe<*ed this limit r<‘sult in 
increase in lost-time due to ill-health and in 
decrease*, iu output. Instances are on record 
of hours of work being reduced from 66-2 per 
week to 45-5, that is by 20-6 per cent., with an 
increase, in output of 9 per cent. ; and from 
58-2 per week to 51*2, that is by 12 per cent., 
with an increase in output of 22 per cent. 
These marked instances occur only with heavy 
labour under the direct control of the workers, 
and are not to be expect<*d for light work or 
work where tlui machine rules the pace. 

Work and rest.— Investigation of tlie human 
macliine at work has shown that continuous 
activity can only be maintained for a limited 
l>eri()d, and that this period is shorter the 
mor(^ strenuous is the work. Kest-j)auses must 
be introdu(.-ed to allow for recuperation. A 
man who digs hard for five minutes and rests 
for ten will do more effective work than one 
who attempts to dig hard all the time. A man 
loading pig-iron w’orks best if his wmrk and 
rest are ordered so that he is under load less 
t han half his time. Girls working at a press for 
forty minutes and resting twenty were found 
to have 40 per cent, greater output than when 
working continuously. Men working for three- 
quarters of an hour and resting one-quarter of 


an hour, to their own astonishment did more 
than when they worked without any rest. 

Rhsrthm. — Another factor of importance is 
rhythm in activity. Every process of life is 
made up of rhjdihm, the alternation of activity 
and rest ; and industrial work is no exception 
to the rule. Rhythm, pauses and rests, gives 
value to the notes in the tune of life. Move- 
ments vrhirh can be made to fall in with 
pliysiological rhythm, such as that of the pulse 
or respiration, are performed more easily and 
with loss fatigue. Work is, therefore, easier 
wlH‘n the worker and not the machine sets the 
])a(*e. 

Healthy activity. — If the conditions of labour, 
hours of work, and the interpolation of rest- 
pauses are all w<‘ll arranged, then, in addition 
to a fall in the rate of leaving, and a diminution 
in time lost due to ill-health, the following 
])heimm(‘na, indicative of healthy activity as 
iiM'asured by output, ajipear : — 

Commencing work on Monday, output at 
first increases rapidly as workers warm up after 
file w<M‘k-c‘nd rest, after wdiich it continues to 
increas:* st(‘adily liour by hour throughout the 
<lay ; on Tuesday it starts at a higher level 
than it. did on Monday and steadily increases 
hour by hour ; on W(*dnesday again it is rather 
liigher tha?i on Tuesday, increasing throughout 
the day ; and so on throughout the week. But 
if all is jiot w<‘ll, output falls away on Friday, 
Thursday, Wednesday, or even Tuesday, as 
compared with the previous day ; and the 
same thing is found to be occurring within the 
day, i.e. the output of the later hours is sur- 
])assed by that of (?arlier hours imtil even the 
first hour may be found to give the greatest 
result. 

The ])()sitioii is that activity increases with 
practice, but at the same time activity creates 
fatigue which tends to slow down practice-effect. 
Tliese two influences are antagonistic, and 
experience teaches that when fatigue gains the 
upper hand (as indicated by a falling off in the 
rate of work), a halt should be called. Other- 
wis<? fatigue will not be entirely recovered from 
before next day, and the output will suffer 
accordingly. 

Records of output are valuable for measuring 
the results of activity ; when wages are paid 
by piece-rates, earnings can be used for this 
purpose. A steady falling off of earnings on 
the part of any worker should always be noted 
as a danger signal of impending breakdown. 

Lott-time. — The reactions of the human 
organism can in these ways be closely watched 



INDUSTRIAL MEDICINE 


and studied. When the limits of healthy 
elasticity are overstej)p(*-d, at first a stage of 
disinclination for work appears, and workers, 
for no particular reason, leave, or absent 
themselves. They are still wdthin the realm 
of preventive medicine ; they have nothing 
definite the matter, and frequently earn a 
reputation for being work-shy or lazy ; but in 
fact they have lost the urge forward to cata- 
bolic activity and the pleasure associated with 
exercise which nature has made an integral 
part of perf(T-t health. Irregularity in attend- 
ance is the first indication that health is feeling 
the strain ; the amount of tinui so lost varies 
considerably in different occu])ations ; a loss of 
10 per cent, of possibhi time is not unusual in 
some fa(;tories, even though 5 or even 4 
per cent, may be the rule in other fac- 
tories similarly em])loyed. The distribution 
of hours of labour exerts an important 
influence ; a factory working a l)ef ore -breakfast 
spell always experiences mor<‘ lost-time than 
one, working the same number of hours ])<‘r 
week, whicli starts after breakfast. 

The irr(‘gularity of work oecasiom'd by lost- 
tinie causes industrial establishments to jiay 
consid<?rable attention to th<‘. inattei* ; and 
records are kej)t which distinguish betwe<‘n 
absenteeism due to so-called “ avoidable " 
causes and that due to unavoidable causes such 
as certificated sickness. Careful inquiry has 
shown tliat these two forms of absenteeism wax 
and want' together, from wliich the inference 
may be drawn that both depend upon the 
same factor — ill-being. Hence records of lost- 
time in industry may be taken as a direct 
indication of the strain to which hcialth is Ix'ing 
subjected. 

Industrial morbidity. — Investigations into the 
prevalence of sickness among those industrially 
employed establish that sickness is a function 
of age. Males und(;r 15 years of age suffer as 
much as men ag<;d 25-35 ; but males between 
15 and 25 years of age suffer less than either 
juveniles or older men. After 35 years of age 
sicknes.s increases with age until males over 
65 years of age suffer twice as much as those 
between 25 and 35. In the case? of females, 
sickness progresses steadily with age from 
15 years onwards. Under 20 years of age 
females suffer less than males, but from 20 to 
50, i.e. during the child-bearing period, they 
suffer more than males. After 50 years of age 
they again suffer less than males. These facts 
are important in relation to the industrial 
employment of women 


Information as to the kinds of sickness 
which occur is less precise. They certainly 
vary with occupation. The chief causes of 
sickness are various forms of rheumatism and 
local j>ains, resj)iratory affections, and injuries. 
These three form more than half the total. 
Rheumatism and res juratory troubles are 
particularly associated with exposure to climatic- 
conditions and heavy physical exertion ; but 
strenuous W’ork before hot furnaces, unless care 
is taken to remove sw’eat-laden clothes, is a 
cause of iheiimatism. ^'o relation has been 
established (contrary to the ])Oj)ular idea) 
betw'een the j)revalence of respiratory diseases 
and any tendency to succumb to pulmonary 
tuberculosis ; phthisis and resjuratory diseases 
are only found associated together in conntixion 
with cxj)osure to the inhalation of silica dust, 
but here the exposure is the underlying cause of 
both troubles. 

Much yet remains to be done to determine 
the forms of ordinary sickness prevalent in 
different occupations in order to ascertain the 
influences wiiich ])lace strains uj)on the various 
systems of the body, and the w’ay in wiiich 
mortality results from these strains. Exposure 
to risks peculiar to occujiation, such as risks of 
anthrax from manipulating W’ool, liides and 
skins, of ])lumbism in the load industries, of 
carbon -monoxide jioisoning in coal mines, from 
nitrous finnets in making explosives, of mercu- 
rialisrn from exposure to mercury, and of certain 
forms of iudusti’ial dermatitis, are only of 
minor importance coinjiared with this wide 
aspect of industrial medicine. 

Notification of industrial disease. — 
Nevertheless, notification of cases of industrial 
poisoning has provi'd of great value. The 
diseasi's wiiich must now' be notified under the 
Factory and Workshops Act to the chief 
inspector of factories, by every medical practi- 
tioner, are anthrax, or toxic jaundice, con- 
tracted in a factory or w'orkshop, and poison- 
ing by lead, jihosphorus, arsenit?, or mercury. 
The best instance of administrative action 
resulting from the information so obtained 
is that of lead poisoning. Notification en- 
abled the prevalence of cases to be distributed 
according to occupation and to the number of 
persons at risk. Then the prevalent influence 
in causation — the inhalation of dust or of 
fumes containing soluble lead compounds — 
became manifest. Action taken to protect 
workers against this risk, either by substituting 
wet methods for dry, by re moving dust at the 
point of generation by means of localized 
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exhaust draught, or by })rotecting workers 
with respirators, reduced the j^revalence of 
notified cases in the Ignited Kingdom from 
1,058 cases in 1900 to 144 in 1918, even though 
during the intervening period the numbers 
employed in the industric's concerned liad con- 
siderably increased. Other influences, such as 
close medical supervision, improved ])ersoiiaI 
hygiene, and better feeding have liel}»ed : but 
without doubt ])rotectiou against risk has been 
the ruling factor. 

Compensation for industrial disease.— 

The inclusion in the schedule to the Work- 
juen’s Compensation Act, 1906, of certain 
occupational disetiscs so as to entitle suf- 
ferers to compensation has provided another 
soim'C of information ; in some cases, as m 
poisoning by tetraclilorethane, pre!ventiv<‘ mea- 
sures have been found efTectiv<‘. Tliis volatile 
fluid, being a solvent of cellulose, was us(‘d as a 
constituent of dope ” ap])Iied to aeroplane 
wings. Workers inhaling the vapour con- 
tracted jaundice and in some cases di<*d from 
acute yellow atro])hy of the liv(T. I’rohibitioii 
of the use of t(‘trachloretIiaue abolished the 
disease. 

The inclusion of dermatitis and ulceration of 
the skin, if of industrial origin, in the schedule 
has caus(‘d attemtion to be ])aid to these con- 
ditions with advantage, by defining the causa- 
tion, in certain instances, and so i)()inting to 
the means for ])reventi()n. Thus, substances 
which dissolve the fats from the skin, such as 
benzene, turpentine, and certain oils used in 
enginetwing shops and in the manufacture of 
roll tobacco, leave the skin dry after long 
<*xposure : it then crac^ks, when mic-robes 
invade th<^ underlying tissue and set uj) a der- 
matitis which varies in form with the invading 
organism. Personal cleanliness and use on the 
skin of lanolin and castor oil in order to restore 
the removed fat prove effective preventives. 
Hygroscopic substances, such as coiimion salt, 
])0ta8sium bichromate, and some arsenic com- 
pounds form another group causing dermatitis ; 
these substances, if they come in continuous 
contact, through skin cracks or abrasions, with 
the underlying tissues, cause local necrosis by 
abstracting fluid. Indolent, painful ulcers of 
the skin result, or perforation of the nasal 
.septum if the substances are inhaled as dust. 
Prevention here takes the form of soaking the 
exposed parts, usually the hands, frequently in 
warm water to remove the hygroscopic sub- 
stance, or of wearing respirators to guard 
against inhalation. 


The list of diseases scheduled is as follows 
Anthrax. 

Mercury poisoning or its sequelae. 

Phosphorus poisoning or its sequelae. 

Arsenic poisoning or its sequelae. 

I.^ad poisoning or its sequelae. 

Poisoning by benzene and its homologues, or 
its sequela). 

Poisoning by nitro and amido derivatives of 
benzene and its homologues (trinitrotolu- 
ene. aniline, and others), or the sequelae. 

Poisoning by dinltroplienol or its sequelae. 

Poisoning by nitrous fumes or its sequelae. 

I)o})e poisoning: that is, poisoning by any 
substaneo used as or in conjunction with 
a solvent for acetate of cellulose, or its 
sequelie. 

Poisuiiiug by tetraehlorcthane or its sequelae. 

l\>isoning by carbon bisul])ludo or its sequelae. 

Poisoning by nickel c^arbonyl or its sequelae. 

Poisoning by (Jonumia kmnasai (African box- 
wood) or its HC({iu'la). 

Dermatitis produced by dust or liquids. 

riecration of the skin produced by dust or 
lupiids. 

l’lc('ration of the mucous membrane of the 
no.s(‘ oj- mouth produced hy dust. Chrome 
ulceration or its sequela*. 

EpitiieJiornatoiis cancer or ulceration of the 
skin due to tar, j»itch, bitumen, mineral 
oil or paraffin, or any compound, product, 
oi' residue of any of tht'se substances. 

Ulceration of the corneal surface of the eye 
due to tar, j)itch, bitumen, mineral oil oi 
paraffin, or any compound, product, or 
residue, of any of these, substances. 

ScTfdal epithelioma (chimney-sweep’s cancer). 

(.’ornprcs.sed-air illness or its sequelae. 

Uataract in glassworkers. 

The disease known as miner’s nystagmus, 
whether occurring in miners or others, 
and whether the symptom of oscillation 
of the eyeballs be present or not. 

Subcutaneous cellulitis of the hand (beat- 
hand). 

Subcutaneous cellulitis over the patella 
(miner’s beat-knee). 

Acute bursitis over the elbow (miner’s beat- 
elbow). 

Inflammation of the synovial lining of the 
wrist- joint and tendon-sheaths. 

Ankylostomiasis. 

Glanders. 

Telegraphist’s cramp. 

Writer’s cramp. 

Accidental gaiiing. — Another group of 
diseases to risk of which exposure exists in 
industry is that due to various toxic gases 
such as carbon monoxide contained in water 
gas and blast-furnace gases, and formed when 
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explosions occur in mines ; nitrous fumes 
generated in making liigh cxj)losivea and in 
etching copper plates ; arscniuretted hydrogen, 
formed when metals are pickled ‘with impure 
sulphuric acid ; phosphoretted hydrogen which 
may arise from ferro-silicon ; sulj)huretted 
hydrogen, generated in chemical works ; and 
bisulphide of carbon used in rubljcr works. 
The diseases which are caused by these gases 
do not necessarily appear in the S(;Iiedule given 
above because, since the moment of exjM)sur(‘ 
can be defined, they arc considered as acci- 
dents within the ni(*aning of the Act, and all 
accidents are already includcid for compen- 
sation. 

The effect produced varies with the gas : 
thus, carbon monoxide; causes unconsciousness 
immediately ; while nitrous fumes irritate 
somewhat but hardly enough to give warning 
that a few hours later profuse mucus-secr(;tion 
will take i)lace in the air-passag(‘.s, drown- 
ing the patient some thirty-six hours after 
exposure. Arscniuretted hydrogen, again, may 
hardly betray its presence at the time, but 
sickness may supervene in a f(;w hours, to 
be followed by serious oi- even fatal results 
from jaundice and liver destruction a fortnight 
later. 

Occupational mortality. — The most reli- 
able information available to-day for throw- 
ing light upon the effect of environment u])on 
health lies in statistics of o(;cupational nior- 
tality. These arc based upon information with 
regard to occupation obtained at each census, 
against which are i)laccd dceitlis occurring iji 
each occupation during thr(;c; j^cars — the year 
before, the year of, and the year after the 
census. The statistics indicate that the mor- 
tality experienced in different occujjations is 
extraordinarily diversi; ; for exaiii])Ie, agri- 
cultural labourers hav(; a comparative mortal- 
ity-rate of 470, Nottingham coal-miners of 570, 
limestone masons of 753, printers of 773, tailors 
of 799, cotton operatives of 811, shoemakers of 
820, iron and steel manufacturers of 837, 
fishermen of 858, Lancashin; coal-miners of 
941, edged-tool makers of 1,010, sandstone 
masons of 1,427, costermongers of 1,507, tin- 
miners of 1,579, and general labourers of 2,301. 
Examination of the causes of death which go to 
make up these rates discloses that in different 
occupations different diseases are es}>ecially 
prevalent ; thus the Lancashire coal-miner suf- 
fers in excess from pneumonia and accidents ; 
the printer, the tailor, and the shoemaker suffer 
in excess from phthisis ; while the edged-tool 


maker, the sandstone mason, and the tin-miner 
suffer in excess from tuberculous silicosis and 
other respiratory discas(\s. 

Full use has not yet been made of these data, 
but one instance may be chosim to indicate the 
method and the valm; of extended investigation 
based on mortality figures. 

Phthisis in occupation.- During jin’<*nilo life 
phthisis is rather more prevalent among females 
than among males. On the other hand, during 
adult life, when mal<'S arc industrially employed, 
it is more ])re valent among males, and becomes 
more and more so with advancing years ; this 
(•.hang<;-o\Tr occurs later in agricultural dis- 
tricts, and is never excessive. There are two 
possibh; causes for this : (i) industrial work, by 
placing a strain upon health, may lower the 
resistance to infection ; (ii) aggregation of 
individuals in factory life may inen^ase the 
possibilities of infection. One or the other 
may be in th(‘ ascendtuit ; or both may act 
together. 

An instanc<; of strain low<u’ing resistance is 
to be found among tJie piK'umonoc^O'niosea. 
Here, workers ex|josed to tlie inhalation of om; 
)iarticular form of dust, silica dust, experience 
a high mortality, not only from rc'Sjiiratorv 
diseases, such as pneumonia and bronchitis (in 
common with others exposed to tlu; inhalation 
of dusts insoluble in the fluids of the body), but 
also from fibroid j)htliisis. The strain in this 
case is associated with a peculiar acjtion on the 
jjurt of silica, which sets up a condition known 
as pulmonary silicosis ; persons so affected are 
])articulaTly liable to succumb to ])ulmonary 
tuberemlosis. Some among tlu; many industries 
in which tliis disease is to be found are. tiii- 
mining, gold -mining-, dressing sandstone*, the; 
ie.fractori(‘S industry (due to (;x])osure to 
ganister dust), making i)ottery (due to flint 
dust), grinding articles on sandstone wheels, 
dressing granite, lead-mining (when the ore lies 
in a quartz motlier-rock), making and using 
milLstones, fliut-kiia])ping ; all of which (‘.xpose 
tlx; workers to the dust of silica. The reason 
for this is ju'obably tliat silica is converted in 
the body into silicic acid which reacts with 
lung tissue to form silicotic fibrosis ; it also 
acts on tlx; kidix'vs wliilo being excreted and 
sets up ne.phritis ; hence; grou])S of workers 
who suffer from tu])ereulous silicosis are also 
found with a high mortality from Bright’s 
disease. 

The. clinical condition associated with sili- 
cosis is dealt with elsewhere {see Bneumono- 
coNiosEs) ; here attention need only be drawn 
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to the facts that it usually terminates in pul- 
monary tuberculosis, that the resulting death- 
rate occurs at a later period of life than 
that for ordinary phthisis, and that it is 
found associated with high death-rates from 
other respiratory diseases, such as bron- 
chitis and pneumonia, and from Bright's 
disease. 

The high mortality from phthisis among 
printers, shoemakers and tailors is, on the 
other hand, an instance of the aggregation of 
individuals increasing the possibilities of in- 
fection. The high mortality from phthisis in 
this case is not necessarily associated with high 
mortalities from other respiratory diseases or 
from Bright’s disease. Other influences, sm-h 
as working in an atmosphere which lacks 
bracing qualities, may contribute to the result : 
but since the phthisis rate in the industries 
named is higher than in others, for example 
cotton weaving, where the atmospheric condi- 
tions are quite as adverse, the paramount 
influence must be ascribed to increased possi- 
bilities of infection. 

A clear understanding of tliese two causes of 
phthisis indicates the means for prevention. 
In the first case, inhalation of silica dust must 
be reduced to a minimum, either by altering 
processes, so that dust is not generated (th(‘ 
wet grinding of flint is an instaiu;e in point), 
or by removing dust, as it is formed, from th<^ 
atmosphere of workplaces (accurately designed 
localized exhaust draught is the means for the 
purpose), or by supplying the workers with air 
free from dust (as in the process of sand-blasting 
castings), or, as a last resort, by wearing 
respirators capable of filtering out the dust 
(but no absolutely satisfactory respirator has 
yet been designed). In the second case, the 
need is to avoid crowding as far as possible, to 
arrange that oj)eratives do not stand or sit 
close together or facing one another, and to 
ensure air-movement by the introduction of a 
sufheitmt su])ply of fresh air. 

Consideration in neither of the cases quoted 
is given to the elimination of infectious cases 
from industrial environment. Action on these 
lines belongs rather to the tuberculosis service 
than to industrial medicine. But when factory 
medical officers are the rule rather than the 
exception, they will need to give careful 
consideration to the question. 

Conclusion. —Probably there is no form of 
ill-health and disease affecting adult life which 
is not influenced by occupation. Certainly 
occupations provide wide variations in com- 
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parative mortality-rates from different causes 
of death, such as the following : — 

Diseases of tJie nervous system : ffle-maker, 
194 ; gamekeeper, 34. Diseases of the circuia- 
lory system : general labourer, 294 ; gardener, 
82. Cancer : chimney-sweep, 136 ; tanner, 33. 
Phthisis : tin miner, 838 ; railway engine- 
driver, 63. Pneumonia : copjier manufacturer, 
206 ; silk manufacturer, 25. Briyhfs disease : 
lead manufacturer, 149 ; ironstone miner, 8 
Accidents : coal miner, 123 ; bookbinder, 13. 

Investigations on the lines indicated above 
into sucli variations, together with field in- 
quiries into the <‘nvironment and conditions of 
work with wliich they are associated, cannot 
fail to disclose problems capable of being put to 
the test of laboratory experiment. Cancer in 
particular offers a fa^'mJrable field ; but the dis- 
tribution of the disease a(‘cording to the part 
affei^k‘d is tlu* first need ; already there is 
evidemx^ that epithelium may be sensitized to 
the dis(*ase by <‘Xposure to some product or 
products of V(‘getabl(5 distillation. Of this 
e.xamples to he found in soot, which causes 
in chimney-sweeps scrotal cancer ; in pitch, 
which originates e])itheliomatous warts among 
briquette makers ; in crude paraffin, which 
causes shale-oil workers to suffer from paraffin 
epithelioma ; in aniline compounds, which set 
up in dye-workers malignant papillomata of the 
bladder ; and in tobacco smoke, which nearly 
certainly is the origin among males of their 
high death-rat<‘. from cancer of the lip and 
buccal cavity. 

An attem])t has been made, not to cover the 
whole field of industrial medicine, but just to 
sketch the, importance of the subject, and to 
show how the varied exposure of industrial life 
may reveal influences which, by modifying 
metabolic activity in this way or in that, may 
overstrain the elasticity of health, and so pave 
the way to ill-health and disease. 

Edgar L. Collis. 

INFANT FEEDING.— This subject may be 
considered under tlie following headings : — 

1. Natural feeding. 

2. Mixed feeding. 

3. Artificial feeding. 

4. Wet-nursing. 

5. Premature and weakly infants. 

6. Weaning and feeding after infancy. 

1. Natural feeding.— It is of the greatest 

advantage both to mother and offspring that the 
infant should be suckled, not hand-fed. For- 
tunately, most women are alive to this, and are 
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anxious to nurse their infants if possible. There 
is no certain means of ensuring that an ex- 
pectant mother will be able to suckle her child, 
nor is it possible by examination of the breasts 
or otherwise to foretell the event. The most 
that can be done is to attend to her general 
health and to the condition of tht* breasts and 
nipples, and to assure her that in all juobability 
lactation will go on normally. So far as tin* 
general health is concerned, all that is necessary 
is that the ordinary rules of hygiene as to food, 
fresh air, and exercise be attended to. After 
delivery, a liberal diet should be given, includ- 
ing plenty of fluid such as gruel and milk. 
During the normal puerperium the aj)])etite is, 
as a rule, excellent, and there is no reason for 
restricting the diet. The infant should be put 
to the breast within twelve hours of delivt-rv, 
because the act of suckling is the natural 
stimulus to the. function of the mamma. Thus 
a vigorous infant has a better chance of being 
nursed than a feeble baby which is disinclined 
to suck. The secretion of milk is not, of 
course, properly (‘sta))]ished for s(*.veral days, 
perhaps a week, after delivery, and wlnui it is 
long delayed the question of giving the child 
some additional nourishment, or of feeding by 
hand, will arise. Here the decision dejamds 
largely on the size and strength of the child, 
and it is impossible to lay down any hard-and- 
fast rules. 

Certain points sliould, however, be noted : 
(1) During the first few days, if the infant is 
getting very little from the breast and is restless 
and fretful, he requires fluid rather than food, 
and only water sweetened with a little sugar or 
saccharin is needed. (2) Until artificial feeding 
is definitely decided upon, the infant should l)e 
fed from a spoon, not a bottle, because the effort 
required to suck from a bottle is so much h*ss 
than that required to suck from the bn;ast 
that the infant is apt to refuse the latter. 
(3) When once bottle-feeding is begun because 
the breast-milk is scanty, the latter will prob- 
ably fail altogether on acjcount of the lessened 
stimulus to secretion. (4) It is of very decided 
benefit if the baby can be suckled during the 
colostrum period. At this epoch every day is 
a distinct gain. 

No drug can be relied upon to promote the 
flow of milk. One which may be tried is 
thyroid extract ; one 6-gr. tablet may be given, 
and, if no ill efiects follow, the dose should be 
increased to two or three in the day. 

During the month or two preceding delivery 
the nipples require attention. If they are small 


and flattened they should be manipulated daily 
so as to im])rove their shape, and pressure 
from corsets, etc., should be avoided. They 
should be cartdully cleansed daily to remove 
sebaceous material, but attempts to harden 
the skin by bathing with sjarit are of doubtful 
value. From the very beginning of lactation 
great care should be taken to prevent crack- 
ing. Uracks or fissures are extremely j)ain- 
ful. and. next to insuflicienev of milk, are 
the most common cause of inability to nurse. 
Scrujmlons cleansing and drying of the nipples 
after each nursing is the best prevention. 
When a crack has develo})cd, one of the simplest 
imdbods of treating it is to use the old-fashioned 
lead nip])le shield. This consists of a flanged 
thimble of thin lead, which is worn in the 
intervals of suckling, fl’he nipples must be 
carefully cleansed, and the shield should be 
l>oilcd once a day. The action of this shield is 
twofold : it is a sjdiiit, giving the cracks com- 
]»lete re.st and preventing the ni])])le frotn being 
])ressed on or rubbed by the clothing ; it also 
keejts the (‘racks moist and pr(‘vents crusts 
from forming. The improvement which re- 
sults, even if the nip})]e is badly fissured, after 
one of these shields has bcum worn for a couple 
of days, and the comfort which it gives, are 
astonishing. It is nuudi better than the 
ordinary nip])le .shield, which is used mainly as 
a ]>rotection during suckling. 

Kegularity in nursing is of j)nme import- 
ance. During the first two days after birth 
the child should be given the breast every 
six hours ; during the third day, every four 
hours : and thereafter, wlieii tlic flow of milk 
is established, at more frequent intervals. The 
infant should be nurs(‘.d at (‘ach breast alter- 
nately, and the duration of the feed ought not 
to exceed twenty minutes. The following 
.'ichedule. of (intcs is that commonly in vogue 

Age Feeds 

1-6 weeks . . Ten 2-hourly feeds from 6 a.m. tc 
12 P.M. 

6-10 weeks . . Eight 2Uhourly feeds from 6.30 
A.M. to 12 P.M. 

10 weeks and Six 3-hourIy feeds from 7 a.m. to 
later 10 P.M. 

The important j)oint to insist upon is the 
long interval at night. It is nearly always 
possible to train an infant to go without food 
for a period of six hours, if training is begun 
early. The above scbeclule, or a modifica- 
tion of it, represents the ordinary custom in 
this country, but in many cases the 2-hourly 
88 



INFANT FEEDING 


feedings can be dispensed with, and a beginning 
made during the first week with 3-hourly 
or 4-hourIy feedings. If the prejudice in favour 
of frequent nursing can be overcome, this plan 
ought to be adopted. The infant gets the 
breast only four or five times in the twenty- 
four hours, at intervals of three or four 
hours. 

While the mother has enough milk there is 
seldom any tlifficulty in rearing an infant, and 
its progress is usually so evident that regular 
weighing is not absolutely necessary. This, 
however, is a useful guide, as cessation in gain 
in weight is often the first sign that the 
milk is becoming insufficient. It is therefore 
advisable to weigh the infant on(*e a week, or 
once a fortnight. 

Provided that progress is maintained, the 
infant ought to have nothing excejd breast- 
milk until it is seven months old, ami in many 
cases it need not be weaned until the ninth 
month. As a rule, however, it is well to re- 
j)]ace one or two nursings by substitute feeds 
from the seventh month. When hand-feeding 
is begun at this age the child should be taught 
to drink from a s|)Oon or cup, and no feeding- 
bottle should be used. It is best to begin with 
boiled milk diluted with half its bulk of water, 
and, after this has been used for a fortnight 
or so, to give some starchy food such as gruel 
in addition, as is described in connexion with 
artificial feeding. More and more breast-feeds 
are replaced as time goes on, and the child 
should be weaned completely in about six 
weeks. In many cases, however, one or two 
nursings are. continued for a considerable time 
after hand-feeding has begun. 

In spite of a good deal that has been written, 
it must be confessed that when an infant 
suffers from indigestion or does not thrive at 
the breast, very little can be done to render the 
mother’s milk more suitable. The first thing 
is to ascertain whether she is re.ally careful 
in giving the breast regularly. Irregular or 
too frequent nursing is the commonest cause 
of difficulty, and gives rise to the ordinary 
symj)toms of indigestion — colic, vomiting, and 
diarrhoea. If the milk is deficient, either in 
quantity or in quality, the child ceases to gain, 
is dissatisfied when the breast is empty, and 
dis])lay8 signs of hunger. On the other liaiid, 
when the milk is too rich in fat, colic and 
vomiting, or even fat-diarrhoea, may result. 
An effort may be made to improve deficient 
inilk by increasing the protein in the mother’s 
diet and by making her rest. If there is reason 


to think that the milk is too rich, the proteins 
in the diet should be restricted, the fluids in- 
creased, and more exercise enjoined. If there 
is no improvement after a week or a fortnight, 
it is better not to delay substitute-feeding. 
Neither malt extract nor malt liquors seem to 
have much effect in promoting the flow of 
milk. 

Direct examination of breast-milk is of little 
jwacticnl use on account of the great variations 
which occur within normal limits. The quan- 
tity secreted can be estimated by weighing the 
infant immediately before and immediately 
after a nursing, and may afford some guidance 
in cases where progress is not satisfactory. The 
following figures, based on five carefully ob- 
served cases, are quoted from Holt, and may 
be taken as Tej)resenting the normal range : — 


Age 

Quantity at 

one nursing 

First week . 

. 5-1 i 0 /. 

Second week 

. 1-3 „ 

Fourth week 

. U-44 » 

Eiglith to eleventh weeks 

. „ 

J^'ourth month 

. 3 -6 „ 

Sixth month 

. 4 -7 „ 


Of the digestive disturbances in breast-fed 
infants, vomiting is the most imj)ortant from 
the practical stand] )oint, because it is not 
infrequently due to congenital hyj)ertrophy 
of the })ylorus. Vomiting during the first 
month in a breast-fed infant (especially if 
the child is a boy) ought always to arouse 
the suspicion of this, and to treat such a case 
as one of “ the mother's milk not agreeing ” 
is a .serious mistake, on which the infant’s 
chance of life may hinge. Ai)art from this, 
vomiting is often due simply to overfilling the 
stomach, in which case the overflow is regurgi- 
tated without effort ; the remedy is obvious. 
l)ysj)eptic vomiting is mostly due to irregular 
or too frequent feeding, or, in some cases, to 
the milk being too rich. 

Colic may afflict breast-fed infants. A 
small dose of castor oil will usually give 
relief. In many cases chilling of the Iwdy is 
the cause. 

Conslvpaiion is not rare. A distinction 
should be made between infrequent passage 
of normal motions and the passage of hard, 
lumpy stools. If the motions appear fairly 
normal and their passage is unattended by 
discomfort, aperients are not needed, even if the 
bowels act only every third day. In such a case 
the milk supply is probably inadequate and 
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the child not thriving ; or the condition may 
be due to habit. If the motions are hard and 
dry, an aperient will probably be required. 
Fluid magnesia, olive oil, and malt extract are 
suitable. Castor oil and calomel ought not to 
be used as habitual purgatives. 

It is a popular belief that many drugs, and 
certain foodstufEs, especially such as contain 
aromatic substances, when taken by a nursing 
woman, may affect the milk and cause symp- 
toms in the infant. The only drugs which 
require to be considered in practice are sali- 
cylates, iodides, rhubarb, senna, and thyroid 
extract. 

The reappearance of the menses during lac- 
tation does not, as a rule, necessitate weaning 
unless the mother's health suffers or the milk 
begins to fail. The milk secreted during a 
menstrual period seldom disagrees. 

Lactation is contraindicated by most organic 
diseases of the mother, particularly tubercu- 
losis and albuminuria. The suj)ervention of 
pregnancy is also a reason for removing the 
child from the breast. On the other hand, 
temporary acute illness, such as tonsillitis, docs 
not necessarily interfere with suckling. 

2. Mixed feeding. — ^When a w'oman has 
some milk, but not enough for the infant's 
needs, the child should be fed partly by hand 
and partly at the breast. This is certainly 
better than artificial feeding. The substitute- 
feeds should be prepared as described in the 
next section, and should be given alternately 
with breast-feeds, or otherwise, as is found 
convenient. 

3. Artificial feeding. — While it is easy to 
rear a baby at the breast without any know- 
ledge of the composition and peculiarities of 
human milk, it is difficult to manage hand- 
feeding satisfactorily without some definite idea 
of the foods we are using. Human milk is 
the standard on which artificial foods are, 
as far as possible, modelled. At the outset, 
however, we are met by the fact that the milk 
of every animal varies within wide limits — not 
only at different periods of lactation, and from 
one nursing to another, but even during the 
progress of each act of suckling. Statements 
of the “average” composition of milk, such 
as are given below, are therefore merely arith- 
metical means, and should be interpreted only 
as such. It follows that all modifications of 
cow’s milk only approximate to the standard, 
aad, when we consider the uncertain composition 
ol material we use, it is apparent that un- 
dos mIbMment in calculations of percentages 


are often misleading. The real advantage of 
giving detailed instructions as to the exact 
composition of an infant’s dietary is that only 
in this way can we intelligently alter it to 
suit the child — ^not, as is sometimes thought, 
that a complicated mixture, by more closely 
resembling human milk, has any intrinsic 
superiority over a simple one. 

We have therefore to consider — 

(1) The composition and characters of 

human milk 

(2) Tlie composition and characters of 

cow’s milk. 

(3) The amount of food an infant needs. 

(4) The feeding of a healthy baby. 
Although digestive and nutritive disorders 
do not fall within the scope of this article, it 
will be necessary to refer — 

(5) To some difficulties which may be met 

with in artificial feeding ; and 

(6) To modifications of milk, etc., which 

arc useful in special circumstances. 

(1) Composition and characters ol human 
milk. — The following table (Holt) is based on 
recent analyses : — 

Common t healthy variations Average 

Protein . 1 to 2*25 per cent. 1*25 

Pat . .3 3 »> • • 3'^> 

Sugar .6 „ 7 „ . . 6*5 

Salts. . 0*18 ,. 0*25 „ .. 0*2 

The protein consists of casein and soluble 
albumin in the proportion of 4:5. The fat 
exists in the form of minute globules of neutral 
fats, in which olein predominates, fatty acids 
being scanty. The swgrar (lactose) and the 
salts are in solution. The composition of milk 
alters during lactation. During the first few 
days it is called colostrum, and differs greatly 
from that secreted later. Colostrum is deep 
yellow, from the presence of fattily degener- 
ated cells (colostrum corpuscles) ; its protein 
is high and its fat and sugar are low. During 
the rest of lactation, individual differences are 
so great that only a very general statement 
can be made : that, on the whole, the percentage 
of protein tends to fall, and the percentace of 
sugar to rise ; the percentage of fat rises or 
falls quite irregularly. 

Human milk is alkaline to litmus ; it con- 
tains ferments, the function of which is im- 
known ; and it is sterile. During the colostrum 
period it contains antigens, which are lacking in 
the body fluids of the new-born infant. Hence, 
probably, the supreme importance of lactation 
during the earliest days of life. 
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(2) Composiiion and characters of cow's 
milk. — Cow’s milk of good quality has the 
following compowsition : — 

Percentage 


Protein 
Fat . 
Sugar . 
Salts . 


3 - 5 
3&-4 

4 - 5 
0-76 


The protein consists of casein and soluble 
albumin in the ratio of about 7 : 2, and the fat 
contains more of the lower volatile fatty acids 
than are found in human milk. The lactose 
differs only in amount. The mineral salts are 
much more abundant — a point on which 
considerable stress is now laid. The reaction 
to litmus is amphoteric. As it reaches the 
consumer, cow’s milk swarms with bacteria. 

We know only too well that cow’s milk is far 
less suited to the infant than human milk, but 
we do not know why this is the case. Hitherto 
it has been customary to ascribe the difficulty 
to the most obvious ciontrast with human milk, 
viz. the large amount of casein, and for years 
efforts to modify this peculiarity dominated the 
wffiole theory and practice of infant-feeding. 
It is, however, very doubtful whether the 
alleged indigestibility of casein is a reality — 
certainly it is not nearly so important a factor 
as is popularly supposed. It is impossible in 
this article to discuss the subject fully, but the 
modern hypothesis, which is largely due to 
Finkelstein and his school, may be stated 
shortly thus : Neither protein, fat, nor sugar 
is per se responsible, but, owing to its high 
mineral content, the whey in which they are 
presented to the digestive cells is an unsuitable 
medium for the proper functioning of these 
cells. If, in consequence, the cells are over- 
taxed, either because they are innately feeble, 
or because too much food is offered to them, 
their function breaks down as regards fat, or 
sugar, or both. Failure to deal with fat leads 
to malnutrition ; failure to deal with sugar, 
to dyspepsia. 

The question of the bacterial contamination 
of milk is more conveniently referred to later. 

(3) Amoimt of food an infant requires.— Our 
knowledge of the amount of food a baby re- 
quires is drawn from two main sources — (a) 
direct observations of the quantities of milk 
consumed by infants showing normal weight- 
curves, and (6) the method of calorimetry. An 
infant requires on an average one-seventh of its 
body-weight of cow’s milk daily ; some infants 
need as much as one-ffith, while others thrive 
well on as little as one-tenth. The first figure 


gives a basis for trial : thus, a 7-lb. baby ouf^t 
to receive about 16 o«. of milk daily. 

The employment of the caloric method as a 
means of stating quantities has recently become 
fashionable ; it may appear complex, but it is 
really very simple. The daily requirements of 
a baby from birth to the sixth month are about 
100 Calories per kilo of body-weight (46 Calories 
per lb.) ; during the second six months, about 
80 Calories per kilo (36 per lb.). The caloric 
value of any food being known, the amount 
needed can be easily deduced. The caloric 
value of a food is calculated from its percentage 
composition by multiplying the protein and 
carbohydrate by 41, and the fat by 9*3. The 
sum of the ])roducts gives the Calories per 
100 grammes (3J oz.). One litre of cow’s milk 
containing 4 per cent, of fat yields some 
700 Calories, enough for a baby weighing 7 kilos, 
or 15 lb. Adopting the simple rule of one- 
seventh of the body-weight, we get the same 
result : an infant w'cighing 16 lb., or 240 oz., 
will require about 35 oz. of milk. Thus, all 
that the caloric method does is to give us a 
means of statement by which all foods are 
reduced to a common standard and can be 
compared with one another. So long as we use 
only cow’s milk it is unnecessary to state 
quantities as Calories, but when a complicated 
modification of milk or other food is employed 
it is desirable to have some idea of its caloric 
value, otherwise it is difficult to regulate the 
quantity with the assurance that it is neither 
too large nor too small. 

The size of each feed depends to some extent 
on the size of the stomach. An easily remem- 
bered rule is to allow one ounce for each month 
up to the seventh or eighth. More than this 
can easily be given without overfilling the 
stomach, because before a meal has ended 
some of the food has already passed into the 
duodenum. 

(4) Feeding of a healthy baby.— Cow’s milk of 
good quality should be used, and only when it 
fails ought other milk preparations to be tried. 
Provided that the infant’s digestion has not been 
upset at the very outset, and that a certam 
amount of common sense is employed, there is 
very seldom any difficulty in rearing a baby by 
hand on cow’s milk. 

The milk ought to he sterUiz^ hy hoUing. 
The term “ sterilization of milk ” is ^ vay 
loosely used, and does not, as a rule, bnw 
sterilization in the bacteriologioal sense, Mil : : v 
only that the milk has been heated 
to destroy the ordinary milk baotsada 
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pathogenic organisms, particularly the tubercle 
bacillus. Sterilization by the addition of 
antiseptics, as hydrogen peroxide, is inferior to 
sterilization by heat, and milk treated anti- 
septically is unfit for infants. While it may be 
conceded that the bacterial contamination of 
milk is of less moment so far as the diarrhoeal 
diseases of infancy are concerned than was at 
one time believed, recent work conclusively 
shows that tuberculosis is frequently con- 
veyed by milk. No doubt the prevalen(;e 
of milk infections varies greatly in different 
localities, and possibly they are more common 
in Scotland than in England, but, when we 
consider that, on an average throughout the 
country, at least one sample of commercial milk 
out of every ten contains tubercle bacilli ; that 
in some localities the proportion is much higher ; 
that much of the tuberculosis of infants and 
young children is due to the bovine bacillus ; 
and that tuberculosis during the first year of 
life is almost invariably a rapidly fatal disease, 
the conclusion is unavoidable that raw milk is 
a dangerous food. 

The objections to heating milk are negligible 
in comparison ; they fall under two (or three) 
heads. First, it is said that boiled milk is less 
nutritious than raw milk ; but, so far as direct 
evidence goes. Dr. Lane 01ay})on's work suj)ports 
clinical experience that this is not the case. 
Second, it is urged that raw milk is a more 
“ natural ” food, as it contains ferments which 
heating destroys ; it is even alleged that minimal 
doses of tubercle bacilli may not be deleterious 
but beneficial by evoking an acquired im- 
munity. Conjectures such as these, conceiv- 
ably true, but lacking scientific demonstration, 
do not outweigh the proved dangers of raw 
milk. Third, there is the undeniable fact that 
sterilized milk is one of the foods which may 
produce scorbutus. This disease, however, is 
not only rare, but easily prevented and cured, 
and the remote possibility of its occurrence does 
not counterbalance the security gained by 
boiling. 

Milk, therefore, should be boiled for from five 
to ten minutes ; it should be chilled rapidly in 
cold water, and kept covered in a cool place. 
It is in many ways more convenient to use a 
sterilizer and prepare at one time the whole 
day’s feeds in separate bottles. The original 
Soxhiet pattern is as good as any other. Pas- 
teuriiation (exposure to a temperature of 
for twenty minutes) is sometimes recom- 
mended as better than boding, but it is rather 
imoertain and has no seal advantages. 


Boiling produces certain changes in milk 
besides killing bacteria. The ferments are 
destroyed and the antiscorbutic vitamin is 
diminished ; some of the lime salts are precipi- 
tated, and in consequence a less dense curd 
forms on the addition of rennin ; the soluble 
albumin is coagulated, and the taste is altered. 
These changes are to some extent obviated by 
boiling in a closed vessel and chilling quickly ; 
the alteration in taste is then less, and the 
soluble albumin does not form a skin on the 
surface but remains suspended in the whey. 
As routine methods of infant-feeding, two may 
be advised —(a) milk diluted with water, the 
mixture being gradually increased in strength ; 
and (h) whole milk (Budin’s method). 

(a) Feeding with diluted milk . — The object of 
diluting milk is to diminish the amount of 
casein and to assimilate its composition to 
that of mother's milk. For purposes of cal- 
culation woman's milk is taken as containing 
1*5 to 2 per cent, of protein, 4 per cent, of fat, 
and 6 per cent, of sugar ; cow’s milk, as con- 
taining 4 per cent, of each constituent. In 
most cases water is the best diluent ; barley- 
water is apt to cause fermentation and upset 
the digestion ; and since we do not, nowadays, 
regard the casein curd as the e.ssential cause 
of difficulty, the supposed mechanical effect of 
barley-water may be disregarded. 

To begin with, we order 1-1 J oz. of milk with 
an equal bulk of water every three hours. This 
mixture is deficient in fat by 2 per cent., and 
in sugar by 4 per cent. ; it is not necessary to 
correct the fat, but the sugar should be raised 
to 5 or 6 per cent, by the addition of 1£- level 
tablespoonfuls of milk or cane sugar to every 
20 oz. of the mixture (one day’s feeds). Milk 
sugar is probably preferable to cane sugar, but 
there is not much to choose between them, and 
where expense is a consideration cane sugar 
may be used. In the majority of cases this 
mixture will suit perfectly well : the points 
which require attention are (i) the character of 
the motions ; (ii) whether there is any colic or 
vomiting ; (iii) whether the baby is satisfied ; 
and (iv) the weight from week to week. In all 
forms of hand-feeding, regular weekly weighing 
is of the greatest assistance ; a gain of 4 or 
6 oz. per week should be aimed at. A weekly 
increase much greater than this is not desirable ; 
it suggests that the child is being overfed, 
which is one of the chief dangers in using 
cow’s milk. 

As a rule, it will be necessary to increase the 
food about the third or fourth week; this 



INFANT 

may be done either by giving more of the above 
mixture or increasing its strength. On the 
whole, it is preferable to adopt the latter course, 
the object being to get the infant on to a fairly 
strong milk mixture, or even whole milk, 
comparatively early. By this plan the need 
for giving cream is done away with, and the 
feeds are less bulky. We may, therefore, in- 
crease the strength to two parts of milk to one 
of water, adding 3 per cent, of sugar. It is 
often as well to begin at first by substituting 
only one or two bottles of the stronger mixture 
in order to see whether or not it agrees. In 
any case, it is advisable to make only one 
change at a time ; therefore the bulk of the 
feeds and the composition ought not to be 
altered simultaneously. Between the sixth 
and eighth weeks it will probably be necessary 
to alter the diet again, this time giving a mixturt> 
of three parts of milk to one of water. Towards 
the end of the third month undiluted milk may 
be given. Throughout the whole process the 
quantities of milk given in the twenty-four 
hours should be checked by reference to the 
body-weight. 

As an alternative to this method, many prefer 
to keep the milk-and-water mixture at the 
original strength, and to modify it by adding 
creatn. Cream varies much in composition ; 
gravity cream may be assumed to contain from 
10 to 16 per cent, of fat. To add 1 oz. of this 
cream to 9 or 15 oz. of any milk-mixture is to 
enrich the total by 1 per cent, of fat. Thus, if 
24 oz. of food is required for the day, a mixture 
of 11 oz. of milk, 11 oz. of water, 2 oz. of 12-per- 
cent. cream, and two level tablesjjoonfuls of 
sugar will contain approximately 2 per cent, 
protein, 3 per cent, fat, and 6 per cent, sugar. 
For those who prefer a slightly complicated 
to a simple method this plan may be recom- 
mended. 

It is not proposed to give any of the usual 
quantities and proportions for different ages. 
Better results will be obtained if the needs of 
each baby are studied and the principles on 
which this method of hand-feeding should be 
carried out are borne in mind. They are ; 
(i) Begin with comparatively low fat and 
protein, changing gradually to a stronger 
mixture, (ii) Use simple fommlsB, to lighten 
the mother’s work and lessen the chance of 
mistakes, (iii) Be guided as to total quantities 
by the weight-curve, aud as to size of feeds by 
age, allowing 1 oz. for each month, (iv) Avoid 
over-feeding ; an infant does not usually need 
more milk daily than one-seventh of its weight. 
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Tolerance of milk is relative, and, though somt 
infants can digest large quantities without 
trouble, others cannot do so. When the limit 
of tolerance is passed, difficulties arise, (v) 
Rich cream mixtures are bad ; as a nde, 
3*5 per cent, of fat is ample. 

(5) Feeding mth undiluted milk, — This is the 
simplest way of feeding infants, and in some 
ways the best. It was introduced by Prof. 
Bud in of Paris, and most of the failures which 
occur are due to the improper carrying out of 
the method. The following rules should be 
strictly adhered to in feeding infants with 
undiluted milk : — 

i. It is only suited for babies who are free 

from digestive disturbance. 

ii. While the average normal infant usu- 

ally supports undiluted milk from 
birth, in the case of premature, weakly 
infants it is safer to dilute the milk 
for the first fortnight. 

iii. The milk should be sterilized for 

40 minutes at 212° F. in a Soxhlet or 
similar apparatus. It cannot be said 
that this prolonged heating is abso- 
lutely essential, but it has always 
given me such good results that I 
have never departed from it. 

iv. The feeds should be small. Neglect of 

this rule is the most common cause of 
failure. 

V. The quantity of milk given is con- 
trolled by the body-weight. 

vi. No sugar or addition of any kind is 
required. 

In practice it is usual to begin with ten 1-oz. 
feeds daily. In a week the child is weighed, 
and, should it not have gained, the ration is 
increased — not btherwise. Large additions are 
not necessary : 2 or 3 oz. extra per day will 
usually suffice. The maximum daily allow- 
ance towards the end of the first year does not 
exceed 35 or at most 40 oz. The duration of 
sterilization should gradually be reduced to 
ten minutes. 

It is scarcely needful to insist on the im- 
portance of scrupulous cleanliness in all that 
pertains to hand-feeding. The feeds should be 
warmed to blood-heat, and after the infant has 
finished a feed— twenty minutes being the 
maximum time allowed — the bottle should tU 
once be rinsed and left to stand full of water,- 
Before it is again used it must be cleaned thor-» 
oughly with a brush, soap, soda, and hot water^ 
The teats should be rium after, and 
for a minute into boiling water bafora 
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Either boat-shaped or plain bottles are best ; 
those with tubes are inadmissible. An un- 
finished feed should be thrown away, and feeds 
should be warmed only immediately before 
they are required. 

(5) Common difficulties minor ailments 
assodated with artiiioial feeding. — In many 
cases the food in itself is not to blame. Lack 
of cleanliness, irregular feeding, the custom 
of giving food from the family table in addi- 
tion to the milk ordered, extremes of tem- 
perature leading either to chilling or over- 
heating the body, and general lack of care, 
all lead to indigestion and failure to thrive, no 
matter how carefully the diet is adjusted. In 
approaching any case of dyspepsia or malnutri- 
tion, therefore, it is essential to correct any of 
these errors. 

i. Vomiting . — The most common cause of 
vomiting is simple regurgitation from the 
overfilled stomach. This occurs shortly after 
a meal, before curdling has taken place. The 
remedy is obvious. In vomiting from dyspepsia 
the vomited matter consists of sour-smelling 
curd, and there are often also diarrhoea and 
colic. It occurs at irregular intervals. If the 
condition persists the diet must he modified. 
Begin by giving a dose of castor oil, and limit 
the quantity of food, especially the fat and 
sugar. Citrated milk sometimc.s answers well, 
or, especially in young infants, pejjtogenic 
milk. 

ii. Colic and flatulence . — Gastric flatulence is 
often due to air-sucking. The remedy is to 
give the bottle careiully, so that the teat is 
kept full of milk, and not to allow the infant 
to go on sucking when the bottle is empty. 
Intestinal colic is very common ; the infant 
cries, draws up the legs as if in pain, and is 
relieved by the passage of flatus, often along 
with a loose, undigested motion. Some infants 
are very liable to such attacks, which are often 
brought on by chill. A full dose of castor oil is 
a prompt and effective remedy. If the attacks 
recur, such an alkaline carminative as the 
following is useful : — 

Sodii bicarb, gr. v. 

Spir. ammon. aromat. Tllv. 

Aq. ad 3 i* 

Precautions should be taken against chilling, 
particularly of the legs and lower abdomen. 
Tbe diet wffl re<;^uire revision, and modification 
if necessary. Citrated milk often suits cases 
of this claw. The pain of colic must be dis- 
tpguisbed from that of fissure of the anus, and 
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from that of urinary colic due to the passage 
of uric-acid gravel. 

iii. Diarrhoea and constipation . — The motions 
should be inspected in every case of diges- 
tive disturbance ; the amount of information 
obtainable, though limited, is often useful. 
Normal pale-yellowish motions of soft consist- 
ence, and free from visible mucus, show that 
the digestive organs are healthy. Abnormal 
motions indicate that the digestive tract is 
upset, hut often it is impossible to go farther 
than this and to say in what particular re- 
spect the diet requires modification. Still, the 
following points may be noted : — 

(а) Large, hard, crumbly, putty-like motions 
nearly always point to excess of cow’s milk, 
and are an indication for diminishing the 
quantity taken, and giving some carbohydrate. 
This is one of the most useful hints derived 
from examination of the stools. 

(б) Fat-diarrhoea is rather rare, but the 
appearance is characteristic. The motions are 
frequent, large, white, and pultaceous. They 
show that a great excess of cream is being given. 

(c) Mucus may occur in the stools in any 
form of digestive disorder. The only mucous 
stools which are cliaracteristic of a partictilar 
disease are the small, frequent evacuations, 
sometimes bloodstained, of dysenteric diarrhoea. 
They resemble those of intussusception. Such 
stools should be examined for bacilli of the 
dysentery group, and the patient ought to be 
looked on as infectious. 

{d) Dyspeptic stools are fluid or semi-fluid, 
often greenisli, and contain mucus and so called 
“ curds.” It is not possible to infer from these 
stools what particular constituent of the diet is 
at fault. The exact significance of “ curds ” is 
unknown. They aj)pear to consist of soaps, as 
a rule, but sometimes contain masses of casein. 

(e) Brown, frothy stools arc indicative of 
carbohydrate fermentation, and do not occur 
in infants fed wholly on milk. 

Slight attacks of diarrhoea should be treated 
by diluting the milk and limiting the daily 
quantity. If much sugar is being given, the 
quantity should be restricted. Skim-milk and 
w^ater may be tried. At the outset a dose of 
castor oil should be given. After this has 
acted, bismuth is useful ; the following is a 
suitable mixture : — 

Bis. carb. gr. vii. 

Pulv. cret. gr. iss. 

Pulv. trag. 00. q.s. 

Aq. ad Ji. 
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Another useful remedy in slight diarrhoea is 
the mistura olei ricini : — 

01. ricin. Tl\x. 

Syrupi V{xy. 

Miic. acac. H\x. 

Aq. chlorof. ad 5i- 
Ter in die. 

If the diarrhoea persists notwithstanding these 
measures, milk should be discontinued and 
water only given. 

In bottle-fed children constipation is often 
due to overfeeding, the motions having the 
appearance described above. The milk should 
be reduced, and half to one teaspoonful of a 
malted food, or malt extract, be added to each 
bottle. Much less commonly constipation is 
due to deficiency of fat, and can be remedied 
by giving cream. Habit is a factor in many 
cases ; a good nurse will often succeed in 
training even a very young infant to eva(;uat(‘ 
the bowel at stated periods. The addition of 
Iluid magnesia to the food is often a help. 

iv. M^nutrition . — Bad marasmus— atrophy 
— is rare in well-cared-for children, and it is 
often incurable ; slight gi'ades of wasting, 
indicated by cessation in gain of weight, and 
flabbiness, are common, and usually respond 
fairly readily to treatment. The clinical fea- 
tures of slight malnutrition — “ weight-disturb- 
ance,” it is now sometimes called — are readily 
recognizable. A baby, hitherto thriving on 
cow’s milk, ceases to gain but does not actu- 
ally lose weight, and in place of being firm 
becomes soft and flabby. At the same time 
the bowels are confined, and the motions dry 
and putty-like. The history will show that the 
amount of milk taken hfis been ample, and 
often that increasing the quantity has made 
matters worse. There may be no digestive 
disturbance except the constipation. This is 
a common type of malnutrition, and its 
diagnosis rests largely on the history, and on 
the examination of the stools. The treatment 
is to diminish the amount of milk, and especially 
the milk fat, and to add carbohydrate. Thus 
one might order skim-milk, water, and a malted 
food, or in an older child an unmalted starch 
such as oat-flour. It is in this class of case 
that some knowledge of the caloric equivalents 
of different foods is of assistance. Another 
course, which is in some ways easier, and often 
satisfactory, is to replace the previous diet by 
a milk-and-malt proprietary food. Though 
many think otherwise, there is no doubt that 
such foods give excellent results in properly 


selected cases. For the further managemsnt 
of marasmus, see Marasmus, Infantilb. 

In all these digestive disorders the previous 
history as regards diet is very important, as it 
often affords the only clue to guide one in 
deciding which element of the food is to blame. 
The same symptoms may be produced by 
quite diflerent foods, and it is a good rule in 
practice to begin by revising the former diet, 
especially as regards the relative proportions of 
fat and carbohydrate. 

(0) Modifications o! milk and other luhstitate- 
foods. Diluent s.—W&iQi is the best diluent. 
Barley-water is sometimes used with the object 
of fonning a softer curd and giving some starch, 
but its advantages are doubtful. Alkalis are 
sometimes added ; lime-water and bicarbonate 
of soda are the chief. The effect of adding an 
alkali is to delay rennin action, and to allow 
part at least of the milk to pass on into the 
intestine without undergoing gastric digestion. 
Lime-water also gives a peculiar mucoid appear- 
ance to the curd which forms. Alkalis are 
passing out of use ; their value is more than 
doubtful. 

Citrated milk. — Sodium citrate prevents the 
formation of curd, probably by precipitating 
the soluble lime salts. Half a grain to the 
ounce of milk diminishes, and 1 gr. almost 
abolishes, curd -formation. It is usually pre- 
scribed in a solution (to "which 1 or 2 drops of 
chloroform are added as preservative) of the 
strength of J or 1 gr. to the drachm ; this is 
added to the feeds in the proportion of one 
teaspoonful to each ounce of milk.' Citrated 
milk is undoubtedly useful in many cases of 
slight indigestion, and some infants can tolerate 
stronger mixtures of citrated than of plain 
milk. 

Albumen watery made by shaking the whites 
of one or two eggs with 10 oz. of water, is the 
best substitute-food in diarrhoea. It is seldom 
advisable to restrict the diet to albumen water 
for more than four or five days. y 

Whey^ prepared by adding rennin to milk and ; 
straining the curd (junket), and wim 
made by boiling half a pint of milk with a 
wineglassful of cooking sherry, are sometimes 
employed during convalescence from dianheea 
to bridge the period between the cessation of 
albumen water and the return to the ordinwry 
diet. They are now less used than formerly. 

Buttermilk is useful in many forms of mdi^ 
gestion and malnutrition, especially 
previous diet has contained much fat. 
buttermilk, not more than twenty-fonr 
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old, may be used* To a pint and a half add 
1 02 . of cane sugar and { oz. of flour ; boil, 
stirring vigorously to prevent lumpy curds 
forming. The caloric value of the mixture is 
about 17| Calories per ounce. Infants speedily 
become accustomed to buttermilk and take it 
well. Its value depends on its poverty in 
fat and its richness in carbohydrate. The 
casein, acidity, and bacterial content are un- 
important. 

Peptonized milk is most conveniently pre- 
pared by using peptogenic milk powder. Made 
according to the instructions given, the mixture 
is too rich in fat. The cream should therefore 
be omitted. Peptonized milk is an excellent 
food for young infants with whom plain diluted 
milk disagrees. Older infants do not always 
thrive so well on it. 

Condensed milks, — These are chiefly of use 
when fresh milk cannot be procured. As tem- 
porary foods they are j)a88able, but are not 
suited for prolonged use, as they may lead 
to rickets, and sometimes to scurvy. Con- 
densed skim-milks ought never to be used. 
Condensed full-milks are either sweetened or 
unsweetened ; the following examples show 
their composition ; — 

Protein Fat Lactose 

sugar 

Ideal. . 8*3 .. 12*4 .. 16 .. — 

NBSTLfi’s . 9*7 .. 1.3*7 .. 15 .. 37*2 

As these milks should only be used tempo- 
rarily, the sweetened variety is not disadvan- 
tageous. A mixture of one full teaspoonful of 
NestU’s milk to 3 oz. of water ^the strength 
generally used) contains about 2-5 per cent, of 
fat and 1-8 per cent, of protein. Condensed 
milk is more easily digested than j)lain milk, 
and may be given instead of peptogenic milk 
when the cost of the latter is a consideration. 

Dried milks differ from unsweetened con- 
densed milk only in the fact that the process 
of desiccation is complete. Glaxo, one of the 
best-known, contains 22 per cent, of protein, 
27 per cent, of fat, and 41 per cent, of sugar. 
They are .prepared for use by mixing with 
warm water. 

Lactalhumin, — Soluble milk protein is now 
marketed under several trade names. The 
idea underlying its use is (a) to increase the 
soluble albumin in the milk without increasing 
the casein, and (h) to prevent the casein already 
present from forming a tough curd. The 
theoretical justification for using lactalbumin 
is not ver^ strong, and it is of no value in 
infant feedmg. 


Proprietary foods. — These are very numerous, 
but, in spite of individual difference, all fall 
into three main groups ; (a) milk and malted 
starch ; (b) malted starch ; (c) immalted starch. 
In some, malting is complete ; in others it 
becomes so in the process of preparation for use. 
As types the following may be cited : — 

Proton Fat 

Allenbury Xo. 1 ..9*7 ..20 ., 60 

Mellin’s . . . . 6-.3 . . 7*9 . . 82 

Scott’s Oat Flour . . 5*8 . . 9*7 . . 78 

Patent foods are not nearly so good for a 
healthy baby as cow's milk, and ought not 
to be substituted for it except in special cir- 
cumstances. They have, however, a definite 
field of usefulness, and if properly employed 
are of value. 

The unmalted starches (c) are not suited for 
children under 7 months old, but after this 
age, when carbohydrate is required, they are 
convenient {see below). 

The essential feature of groups (a) and (6) is 
their richness in maltose and dextrins, which 
make uj) something like 80 and 20 per cent, 
respectively of the total carbohydrate. The 
value of maltose in infant feeding depends on 
the fact that it is less liable to ferment in the 
bowel than either milk or cane sugar. As 
pure maltose is very expensive, it is usually 
given to children cither as malt extract or 
as one of these malted foods. Foods of the 
plain maltose-dextrin group (6) may be given 
instead of milk sugar in cases of dyspepsia — 
a combination which is not seldom useful in 
atrophic dyspeptic babies ; they consist of 
skim-milk and water with 2 or 3 per cent, of 
maltose-dextrin. Foods of the dried milk- 
maltose group (o) are useful in cases in which 
there is intolerancse of cow’s milk. It is often 
desirable in using foods of this description to 
check by the caloric value the quantities given. 

On any diet other than human milk an infant 
may develop scurvy, and it is especially liable to 
do so on a food containing much carbohydrate. 
This risk should be guarded against by giving 
some grape- or orange-juice daily if a diet of 
this kind is continued for more than a month 
or so. 

4. Wet-nursing. — ^Wet-nursing is the best 
substitute for maternal nursing, but wet-nurses 
are not very easy to obtain in this country. A 
wet-nurse should be from 25 to 35 years old ; the 
nutrition of her child is the best index of her 
milk supply. She should be clean, free from 
skin eruptions, and organically sound, and 
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should undergo the Wassermann test. Her 
own infant ne^ not be of the same age as the 
foster-child, but should be from 3 to 6 months 
old. Steps should be taken to ensure that it is 
properly cared for, or, if possible, the wet-nurse 
should be allowed to suckle it as well as the 
foster-child. 

6. Premature and weakly infants.— A 

premature or weakly infant should be fed on 
the same lines as a full-term baby, the feeds, 
however, being smaller and given at somewhat 
shorter intervals. Breast-feeding is especially 
important in such cases. If the infant is too 
feeble to suck, the mother’s milk should be 
withdrawn by a breast-pump and given to the 
child from a spoon or dropping tube. Main- 
tenance of the body-heat is essential. If an 
incubator is not available, a good substitute 
may be made by placing a fracture cradle 
covered by a blanket over the child as it lies in 
its cot, and keeping a 16-c.p. carbon-filament 
lamp burning under the cradle. By this means 
the air round the child is kept at a fairly 
constant temperature of 90°-100° F. 


lKFANTlCa»^"‘"— 

apple, may be tpven from time> tima. 
the latter half of the second year, bread aoidbil 
in bapon fat, thin soups, custards, jellies, iUh, 
and occasionally a little roast mutton or lamb, 
or chicken, or chop, or mince, ate suitable. 
Thus the following diet might be ordered : 
7-8 A.M., milk, bre^-and-butter, porridge, or 
egg ; 10-11 A.M., cup of milk, or a banana if 
desired (usually better oinitt^) ; 12.30^1.30 
P.M., minced or shredded chicken, meat, or fish, 
or potato and gravy, with bread-and-milk or 
custard, or a roast apple. 

Just as in the first year of life it is a common 
mistake to think that milk is insufficient, and 
to add starches too early, so during the seoond 
year it is the custom unduly to restrict the diet, 
especially as regards animal food, and to give 
too much pappy food. On a diet of this Iwd 
starch indigestion is liable to develop, under- 
nutrition is not uncommon, and the habit of 
proper mastication is not properly formed. 
This last, according to dentists, is one of 
the chief causes of dental caries. There has 
doubtless been a good deal of exaggeration as 


6. Weaningp and feeding after infancy. — to this, but it is certainly desirable to teach 
The process of weaning from the breast or bottle children to chew tough articles of food as 
ought to begin about the seventh or eighth early as possible. Chicken bones, hard crusts 
month. The breast-fed child should be given smeared with butter, and hard fruit such as 
one or two feeds of cow’s milk diluted with apples, arc best for this purpose. Some ohil- 
water instead of the corresponding nursings, dren take to them readily ; others do not. 
After a week the number of breast-feeds should The chief point, probably, is to ban eating 
be again reduced, and at the same time some sweets after a meal, and especially at bedtime, 
starchy food given, as in the case of an arti- and to give fruit as the last food of the day, so 
ficially-fed child of the same age. Weaning that all fermentable starch and sugar may be 
should be complete in about a month. removed from the interstices of the teeth by the 

When a hand-fed baby is about 7 or 8 months cellulose of the fruit, and a flow of alkaline 
old, starch should be added to the diet. Oat- saliva be promoted by its acids, 
flour gruel is a convenient form, one or two During the later years of childhood the diet 
tablespoonfuls being added to each bottle. In should be abundant, simple, yet varied, like 
another month one of the bottles is replaced by the diet of the adult. Overloading the stomach 
a saucerful of farola or gruel, and towards the with starchy food should be avoided, and the 
end of the year boiled bread-and-milk should practice of boiling all milk for drinking should 
be given. be continued. Fowlbb. 

When the child is a year old the yolk of an 

egg rubbed up with bread-crumb is taken, and INFANTICIDE. — The crime of infanticide is 
a little later the whole egg, thin bread, and a usually committed immediately or shortlv after 
cup of milk form a suitable meal. Bread-and- the birth of a child. The child may De de- 
butter is also allowed. The following will serve stroyed (1) by an act of omission, e.g. neglecting 
as a sample of the dietary for a child of to tie the cord, or suitably to clothe and feed 
12-15 months: 7-8 a.m., bread-and-milk; the child, or (2) by an act of commission, e.g« 
10-11 A.M., porridge milk ; 1-2 p.m., egg, with strangulation, wounding, etc. 
half a slice of bread, and milk ; 4-5 p.m., To prove a charge of infanticide it is neces- 
saucei of farola ; 7-8 p.m., cup of milk. sary to show not only that the <;hild has Hved, 

From the eighteenth month a little fresh but that it was “ bom alive ** in the legal sei^ 
vegetable, potato and gravy, mashed cauliflower. Owing to the difficulty in ma^y cases ox 
and bruit such as banana, orange, or ripe live-birth, the indictment usually includcf. 



INFANTICIDE 


^ternative charge (a) “ concealment of birth ” 
m England, or (6) '' concealment of pregnancy ” 
in Scotland. 

A child is considered live-born in the' legal 
sense when, after entire delivery from the j)art.s 
of the mother, it has maintained a se])arate 
circulation or life of its own. The difficulty of 
proving this is in many cases great, and the law 
starts with the assuinidion that every new- 
born child has been born dead, and places on the 
prosecution the onus of proving live birth. 

Among the questions which demand an 
answer in charges of infanticide, the most 
important are these : 

1. Has the womaji cliargi'd bec'ii reeenily 

delivered '( 

2. Is the. eliild found that of the pt'rson 

accused '{ 

3. What degr(‘e of maturity has the child 

reached ? 

4. Was the child lx)rn alive ? 

5. If born aiiv(', wJiat caused its death ( 

Questioiis 1 and 2 are. nsually ans\v«>red 

without medif.a] evidence, but ii should be 
remembered that if a medical man is ashed to 
examine a Avoinaii in order to dcderjiiijie if she 
has recently given birth to a child, her ccuisent 
to examination must Ix' obtained after sh(‘ has 
been warned as to the iis(‘ which may be 
made of the information gained. There is jio 
law’ to eoiiijiel a woman t(» submit to such an 
examination. 

3. The degree of maturity which the child 
has attained is important, as the chances of 
natural death are. ijicreased in ])roportion to 
its immaturity. The question of infanticide is 
not, how’cver, influenced by the “ viability ” of 
the child (i.c. its fitness to continue life), as tlie 
de.structio]i of a new-born, live-born child is 
murder. It may be taken as a general rule 
that few children born before the sev(nith 
calendar month are caj)able of sui'viving. The 
following data will assist in dthermining the 
maturity of the child : 

At the end of the seventh 7Honih: Length 
13-15 in., w’eight 3-4 lb. ; nails not reaching to 
the end of the fingers, the pupillary membrane 
disappearing, the testes at the abdominal ring. 

At tlj^ end of the eighth month : Length 
15-17 in., weight 4-5 lb. ; nails practically 
reaching the extreimty of the fingers, pupillary 
membrane absent, testes in inguinal canal or 
one (usually the left) in the scrotum. 

At the end of the ninth month: Length 
18-24 in., weight from about lb. upwards ; 
nails projecting beyond the tips of the fingers. 


testes in scrotum, a well-marked node of 
ossification about one-quarter of an inch in 
diameter in the lower end of the femur. This 
should always be looked for in making a post- 
mortem examination. After removal of the 
soft parts covering the. low’er end of the bone, 
transverse slices are removed front the carti- 
laginou.s ej^iphysis until the ossific node (a red 
s]>ot of gritty consistence) is found. 

4. Wat the child bom alive ?— The child 
may be so immature as to have been incapable 
of separate existence ; or there may be present 
malformation.s incompatible with life for more 
than a few minutes or hours — e.g. acephalous 
and anencephalous monsters, extroversion of 
the heart. Th(‘. body of the child niay not be 
found for some time after death, and putre- 
factive changes will have set in, and should not 
})e diagnosed as due to intra-uterine maceration. 

Wh<‘n the child has lived for some days there 
may be no difficulty in deducing live-birth 
from the ujubilical cord having sej)arated, but as 
a rule evidence of live- birth will only be derived 
fvoiu a post-mortem examination. 

Evidence from the lungs. — When respiration 
has not (x^curn'd th(^ lungs are small, firm, non- 
<TC])itaut, and uniformly dark-reddish-purple in 
colour, if j’cspiration has becui established the 
lungs mor(‘. or l(‘ss fill the })leural cavities, are- 
clastic and crcjulant to the fi*cl, and “ marbled ” 
in a])pearaucc. 

Any undistciided or atelectatic portion of the 
Imig will 3’ctaiii tiic fal-al a)q)earauces. Con- 
firmation of rcspiiation is obtained by the 
hydrostatic. tc!>1, canh'd out as follow’s : 

Rcmo’ve all the organs of th(^ thorax en masse 
and i)lace them in a vessel of waU*r, and note if 
the lungs are buoyant enough to support the weight 
of the heart and the thymus gland. Next detach 
the lungs and t^ st the. flotation of each lung separ- 
ately ; then cut each lung into twelve or more 
pieces and test each i»icc!e separately. Finally, 
wrap the; piec es in a cloth and place them on the 
floor and suhjec:! them to })ressuic with the sole of 
the hoot and again test their flotation. If the lungs 
give positive rc*sults under all these conditions, 
then the child must have fully and freely respired. 

Objections urged against the hydrostatic test 
arc* : 

(1) The lunp, or portions of them, may sink 
though the child has breathed, owing to disease 
(e.g. pneumonia) or persistent atelectasis. The 
gross changes of disease usually present no 
difficulty. As regards atelectasis, cases have 
been reported in which this condition has 
been found post mortem where there has been 
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definite proof of breathing. Various explana- 
tions, such as the possibility of respiration 
through the trachea and bronchi, have been 
offered, but the only important j)oint in in- 
fanticide is that the fact of atelectasis has been 
established. 

(2) The lungs> or fragments of them, may 
float although the child has not respired. («) 
From ‘putrefaction. In this connexion it should 
be remembered that putrefaction of the lungs 
will be acc()m])anied by juitrefaction of all tlie 
soft parts of the body. Pressure as described 
under the test will expel the gases of putr<“- 
faction and the lung will thereafter sink. If 
putrefaction is far advanced, then j)res8ure may 
expel the alveolar air as well as the gases of 
decomposition. (6) From ariificidl inflatimi. 
Lungs artificially inflated will be uniformly 
bright-red in colour, and on section there will 
be an absen(;e of bloodstained froth. The 
evidence of the person who performed artificial 
respiration will usually be available. 

Evidence from the alimentary canal. — 'rh<‘ 
jjresence of food in the stomach may be taken 
as satisfactory evidence of live- birth, though 
its absence will not necessarily indic-ate still- 
birth. 

Evidence from the umbilical cord. — An in- 
flammatory line of s(iparation mak(‘-s its appear- 
ance about thirty-six hours after birth, an<l in 
the majority of cases separation occurs on tlie 
fourth, fifth, or sixth day. 

Evidence from the circulatory S3rstem. 
Owing to tlie variable 2 ’<‘i'iod at which the 
foramen ovale, ductus arteriosus, and ductus 
venosus close, any evidence derivable from 
their non-closure is unreliabh*. 

5. What was the cause of death ? - 
Death may result from natural or aecidentul 
causes, as well as from violence. The violent 
causes may be any of thost^ which oc-cur in tlu^ 
case of adults, and the sanu^ questions will arise. 
Suffocation, strangulation, wounds and injuries 
to the head, etc., drowning, and burning are 
the methods most frequently employ(*d. l*oison- 
ing is em2)loyed very rarely. In all case^s of 
alleged infanticide S 2 )e(;ial search should be 
made for the j)resence of foreign bodies in the 
air-passages. A defence, is frequcmtly set uj) 
that violeiKse was caused accidentally during 
or immediately after 2 )arturition, and all the 
points must be weighed in coming to a decision. 
Thus the child may have been smothered in 
the bedclothes or the clothes of the mother in 
cases where delivery occurred without assist- 


ance being available. Where marks of menmal 
strangulation are present a defence of attempted 
self-delivery is often set up, whereas a cirouUr 
mark on the neck may be alleged to have been 
produced by the umbilical cord. When the 
cord has become coiled round the neck with 
fatal results, death takes place before respira^ 
tion lias been established, and from arrest of 
the circulation. The cord, however, might be 
u.sed to strangle a child after it had breathed.. 
Fracture.s of the skull have occurred in utero by 
accidents to the mother during parturition in 
tedious labour, or the child may have fallen on 
to the floor in })recipitate labour. The history, 
the size of the mother’s pelvis relative to the 
size of the child, whether the mother is a jirimi- 
jiara or a multi])ara, the condition of the peri- 
neum as regards laceration, the distribution of 
the injuries, whether the umbilical cord is tom 
or ib still attached to the ^flacenia and child, the 
presciiice and size of tlie caput siiccedaneum— 
all the.se circumstauees will assist in coming to 
a conclusion. Drowning has taken jilace by 
the cJiild Ix'ing preci])iiated into a watercloset 
or .some other recejjtacle when the mother had 
or was attmiqding a movenn'iit of the bowels, 

A. Allison. 

INFANTILE CONSTIPATION {see Con- 
stipation, Infantile). 

INFANTILE CONVULSIONS (see CON- 
VULSIONS). 

INFANTILE DIARRHCEA {see DiakrhcBAL 

Disohdehs of Infants). 

INFANTILE MARASMUS {sec Marasmus, 
Infantile). 

INFANTILE PARALYSIS {sec Polio- 
myelitis, Acute). 

INFANTILE SCURVY {see Scurvy). 

INFANTILISM. — Abnormal stunting of 
physical stature is divisible into two groups 
of cases : — 

1. Infan tilis m {asexual ateleiosis ). — ^In these 
cases, with the retarded general physical growth 
there is delayed or absent development of the 
secondary sexual characteristics of puberty. 
The patient is, as far as physical develop- 
ment goes, persistently or permanently a ol^d. 

2. Dwarfism {sexual atekiosis ). — The patient 
here is more correctly described as physically 
a miniature adult. The changes of puberty, 
however, are usually delayed, and full pr<H 
creative power is exceptional. 
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The second group need not detain us longer ; 
jt is with the first group that we are here 
concerned. 

Etiology. — ^Formerly the various types of 
infantilism were differentiated by their phy- 
sical characteristics, a descriptive classification. 
Thus Brissaud’s type, Lorain’s type, etc., were 
spoken of. With further progress in know- 
l^ge it is now possible to group the cases into 
classes according to their etiolog}% a sympto- 
matic classification. Thus we speak of thyroid 
infantilism, renal infantilism, etc., meaning 
that the thyroid or the kidney is respon- 
sible for the retarded growth. There are 
still, however, some cases not yet fitted into 
any group, which can only be classed as in- 
stances of asexual atcleiosis, tlie name sug- 
gested by Hastings Gilford, the substantive 
meaning “ not arriving at i)erfection.” 

It may be regarded as a general rule that 
where an important organ of the body is dis- 
eased sufficiently seriously, at a sufficiently 
early age, retarded growth will occur. 

In some instances it is obvious which organ 
is diseased, and the infantilism is of secondary 
interest. Thus, when tlie heart is severely 
affected congenitally or in early life, retarded 
growth is the rule. W(; may C/ull tliis cardiac 
infantilism if we will. Hiiuilarly, infantilism 
may be a.ssociated with severe pulmonary 
disease, liepatic cirrliosis, inherited sy]»hilis, or 
mental deficieiic*,y (e.g. mongolism, micro- 
cephaly). 

In other cases tlie infantilfsin is the more 
apparent departure from the normal and the 
organ at fault less easy to recognize. These 
types w'ill be described below. 

Symptomatology. — The special types have 
their own special symptoms which will be 
described later. Here may be mentioned cer- 
tain general symptoms common to all cases. 
There is retarded physical growth, with delay 
in the completion of ossification and deferred 
development of secondary sexual characters. 
The patients’ weights are comparable to their 
heights, rather than to tlieir ages, but often 
are lower than even this scale would allow. 
Mentally they remain children until puberty 
.is reached, if ever it be reached. Mental 
deficiency of the true tyjie is no part of in- 
^tilism. The patients are childish for their 
age, precocious for their appearance. The 
mental condition is best described as one 
.of ** experienced childhood.” Belayed rickets, 
starting about the seventh year, has been seen 
in some of the special typ^ of infantilism. 


Special Types op Infantilism 

1. Mention has .already been made of the 
types secondary to gross organic disease, 

or gross maldevelopment. The following four 
types may be recognized : — 

(i) Cardiac infantilism, from severe con- 
genital or acquired heart disease. 

(ii) Pulmonary infantilism, from severe lung 
disease in early life. 

(iii) Syphilitic infantilism, from congenital 
syphilis. 

(iv) Mental deficiency with infantilism, from 
many forms of mental deficiency, e.g. mongol- 
ism, microccplialy. 

2. We have now to describe cases of infantil- 
ism in which the lack of growth is the most 
apparent defect, and the origin of it less 
obvious than in the foregoing group. 

(i) Thyroid infantilism {hy'pothyroidism ). — 
The influence of the thyroid gland in pro- 
moting growth is well known. While the 
administration of thyroid will stimulate growth 
in some states not ohvious]}’^ dependent upon 
hyj)otbyroidisin, tliere are special cases of 
infantilism directly due to defective thyroid 
secretion. 

Tlie lesser grades of thyroid infantilism are 
jirobably th()S(.‘ j)reviously known as Brissaud’s 
infantilism, characterized by large heads and 
rounded fullness of the soft parts. The severe 
aud common grades aje those of true endinism, 
in which the stature may be (jxtremcly stunted 
and the uumtal deficiemey of a s(;rious type. 
It must be admitted that in many such cases 
thyroid administration produces very little 
benefit. Many instances of such incurable 
cases may be seen in any institution for the 
mentally defective. {See Cretinism.) 

(ii) CoBliac infantilism, — This well-defined 
type is d(iscribed and its treatment discussed 
under Morbus Cceliacus (q.v.). 

(iii) Pancreatic infantilism. — Many cases 
which have been described xmder this title 
almost certainly IxiJong to the caOiac group. 
The theory tJiat pancToatic defect was the 
origin of the condition is i)robably wrong. It 
is, however, possible that infantilism may be 
associated with pancreatic disease acquir^ in 
early life, producing steatorrha*a of pancreatic 
origin ; such cases have been reported by 
Bramwell. 

(iv) Hepatic infantilism. — This term was used 
for cases which would now be put in the 
coeliac group. But in rare instances infantil- 
ism has been described as resulting from 
cirrhosis of the liver in children, and such 
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cases would properly be described under this 
beading. 

(v) l^nal infantilism. — Another definite type 
of infantilism is associated with excessive secre- 
tion of urine and excessive thirst. These three 
symptoms, infantilism, polyuria, and polydip- 
sia, are found in two forms of cases which 
together make up the renal group ; in one 
organic renal disease is present (chronic inter- 
stitial nephritis), in the other it is absent 
(diabetes insipidus). 

(а) Renal infantilism with orfjanic renal dis- 
ease. — This is the commoner of the two forms. 
Either from birth or from early life the syrnj)- 
toms of polyuria and polydipsia are found. 
The thirst may be so marked as to cause the 
child to drink the dirtiest water. The urine 
is of very low gravity, showing a faint trace 
of albumin on careful testing, but casts are 
very difficult to find. The cardio-vascular 
system may be severely affected. The left 
ventricle of the lieart may be much hyper- 
trophied, and the arteries, particularly the 
brachials, very definitely thickened. Curiously, 
other cases show no perceptible changes of 
this sort, even when death has occurred from 
uraemia and the kidneys are found extremely 
contracted. Pathologically, chronic active inttu- 
stitial nephritis is found, of wliich the cause 
is unknown. The condition is not due to 
syphilis. 

The infantilism here is usually of extreme 
grade, the stature of only half the true age 
being reached in some instances. As a riil(‘, 
the patient is very pale, and shows a dry 
wrinkled skin and rather deep-set eytis. Late 
rickets, particularly knock-knee, is (^otjimon 
after about the age of six or seven. The 
retardation of growth may be assumed to be 
duo to the ex(;essive wastage through the 
kidneys. Life is rarely prolonged after the 
twelfth year, death being commonly due to 
ura3mia or pneumonia. 1 have seen more than 
one case come under observation for the first 
time for terminal convulsions and coma, due 
to this condition. Treatment is merely syjup- 
tomatic. 

(б) Renal infantilism without organic renal 
disease. — These are rare cases, really such as 
are usually classed as diabetes insipidus. The 
same symptoms are present as in the organic 
group, but the infantilism is not so severe, 
there are no cardio-vascular changes, the 
urine is free from albumin, and life is more pro- 
longed. Some of the cases are associated with 
inherited syphilis, or with pituitary or other 
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lesions of the nervous system (sse D 1 ABBTB 8 
Insipidus). 

(vi) Pituitary intantiligin (Aypo^ftamtn, 

dystrophia adiposogenUcUist Fr6hiich*s syn^ 
drome). — The most conspicuous feature asso- 
ciated with the infantilism in these oases is 
adi[)osity. {See Pituitary Gland, Affec- 
tions OF.) Mention has already been made 
of the possible connexion of pituitary disorder 
and renal infantilism with diabetes insipidus. 

(vii) Adrenal infantilism, —Cortical hyper- 
nephroiiiata usually give rise to sexual pre- 
cocity with early development of pubio hair 
and growth of genital organs. Two types are 
recognized : one with excessive muscular 
developiiK'iit (the “ infant Hercules ” type), 
tlic otiicr with obesity such as has been de- 
scribed under (vi). In the former there is 
invariably sexual precocity, but in the latter 
this is sometimes replaced by genital hypo- 
])Iasia (infantilism). {See also Suprakknal 
Ula.viks, Affections of.) 

(viii) Infantilism from disease of other duct- 
less glands. — This type is not yet well recog- 
nized. Isolated (^ases of tumours of the testis, 
ovary, and pineal gland giving rise to the same 
symptoms as cortical hypernephromata have 
be<‘n described. 

3. Infantilism of unknown origin. These 
cases, at j)reKent termed simply asexual atelei- 
osi.s, form but a very small proportion of 
examples of infantilism. They cannot as yet 
be classified. Reginald Miller. 

INFECTIOUS JAUNDICE {sec Jaundice). 

INFECTIVE DIARRHCEA {sec Diakeu(£AL 
Disorders of Infants). 

INFECTIVE PSYCHOSES {see Confu- 
sioNAL Insanity). 

INFLUENZA. — An acute infective disease 
presenting varied clinical features, but showing 
a special tendency to affect the respiratory 
tract, which appears in world-wide epidemics 
at irregular intervals, and spreads with great 
rapidity. 

Etiology. — There is some difference of 
opinion as to the causal organism. According 
to the more generally accepted view, Pfeiffer’s 
Bacillus influenzT is the primary infective agent. 
This organism is frequently associated mth 
others, such as pneumococci and strepto- 
cocci, which appear to play the part of 
secondary invaders. On the othw handt it 
has been held that B. influenzm is but 
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secondATy invader itself, the disease being 
primarily due to an ultramicroscopic, filter- 
passing organism. In the years following a 
pandemic, influenza shows itself for a time in 
an endemic or sporadic form. In these inter- 
epidemic periods especially, the term influenza 
is often applied without sufficient discrimina- 
tion to trifling febrile ailments, the cause of 
which in any given case is not apparent. 
Future investigation will show that many of 
these cases have no connexion with influenza ; 
some are probably the result of subminimal 
infections with the organisms responsible for 
the (jommon zymotic diseases, others the r<‘.sult 
of infection of the respiratory tract with 
organisms producing the common cold. The 
term “ influenzal cold,” as a})j)lied to the latter 
type of case, is certainly less objectionable than 
the cognomen “ influenza,” and the expression 
has now passed into such common usage that it 
will be difficult of eradication. Many of these 
“ influenzal colds ” are due to infection of the 
respiratory tract with Micrococcus catarrhalis, 
B. septus, pneumococcus, staphylococcus, and 
other organisms. Th(i correlation of the many 
types of common cold with their respective 
causal organisms lies within the field of inves- 
tigation of the well-equi])iM*d general practi- 
tioner of the future. 

S 3 nDiptomatology.~The incubation period is 
short, two days as a rule, but it may vary from 
a few hours to four or five days. The rapid 
spread of the disease in times of epidemic is to 
be attributed to the shortness of the incubation 
period and the almost universal susceptibility 
of the population. There is little doubt that 
the path of infection is by way of the respiratory 
tract. In the epidemic of 1918-19, men who 
had been gassed ” in France proved more 
susceptible than their fellows, and the period of 
incubation was the minimum in thesti cases. 
The naso-pharvmx is probably the portal of 
entry in the majority of instances. It is 
interesting in this connexion to recall the 
frequency with which epistaxis occurs as an 
initial symptom. Influenza may assume such 
differing clinical manifestations that for de- 
scriptive purposes the following clinical types 
will be considered : (1) The simjfle f«‘brile, 
(2) the severe respiratory, (3) the abdominal, 
(4) the cerebral or nervous type. 

1. The limple febrile type —The onset is 
usaally abrupt. A person in his usual state of 
health is suddenly prostrated with severe pain 
in the head, back, and limbs. There may be 
an initial chilliness, epistaxis, or vertigo. At 


first the skin is hot and dry, but later there is 
often profuse sweating. The face is flushed, 
the conjunctivsB suffused, and slight drooping 
of the eyelids is not infrequently noticed. The 
temperature quickly reaches 103° or 104° F. 
The pulse docs not show acceleration to the 
same extent, and commonly registers from 90 
to 100 beats per minute. The tongue is 
tremulous and coated with fur, and the breath 
f(ctid. The throat is sore, making speaking 
and swallowing unpleasant ; the voice is husky, 
and the throat is continually being cleared. 
Examination discloses reddening of the poste- 
rior part of the palate and of the fauces and 
pharynx, but it is exceptional to find any 
exudation or any swelling of the tonsils. En- 
largement of cervical glands is infrequent, but 
sometimes there is tenderness below the angle 
of the jaw. Either there is no cough, or the 
cough is dry, irritabh', and j)crsistent, such as 
is se(‘n in cases of tracheitis. Examination of 
tlie chest and abdomen usually fails to discover 
any abnormal signs, but in some cases there 
may be impaired resonancre over the bases of 
the lungs, with feeble respiratory murmur, and 
exceptionally slight enlargement of the spleen 
may be detect(‘d. The i)atient complains of 
s(‘vere headaclui. located in the frontal region 
and at the back of the eyes. The pain is 
increased by coughing, by change of position in 
bed, or by movement of the ey(‘S. He says 
that h(^ aches as if bruised all over, and finds it 
difficult to obtain comfort in any position. 
Frequently the musdes are tender and the skin 
hyj)erffisthetic. Many patients pleep well, and 
merely desire to remain undisturbed, but in 
others slee}> is fitful and slight delirium may 
appear. The appe.titc is lost, and cooling 
drinks alone are desired. The tem})erature 
falls on the s(^cond, third, or fourth day, and 
symptoms disap})ear by the end of the week. 
Nevertheless, the simple febrile form may 
develop into any of the other types, and it is 
wise to regard any case as potentially grave, 
since pulmonary complications may arise with 
great suddenness, even in mild cases. Patients 
are left weak and prostrate for a time, but in 
most cases are able to resume work within 
fourt(‘en days. 

2. The severe respiratory type. — The disease 
is ushered in with the same symptoms of fever, 
prostration, and aching i)ains as in the simple 
febrile type, but cough and respiratory em- 
barrassment soon become prominent. The 
patient generally complains of pain in the chest, 
worse on taking a deep breath, or of a sensation 
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of oppression and rawness behind the sternum. 
The cough is short, dry, es])ecially troublesome 
at night, and may come on in paroxysms 
continuing for an hour or more at a time, 
distressing and exhausting tlie sufferer exceed- 
ingly. After a time, secretion is established 
and the cough becomes purposive, hut the 
sputum is often very scanty and tenacious. 
Not infrequently it is frotliy at first, and 
becomes jmrulent after some liours, or it may 
be mucoid and bloodstained from tlie beginning. 
In some instances there, is j)rofuse haemoptysis. 
Blood-examination usually reveals the existence 
of leucopenia. 

The clinical featur(‘s rd tin* ca.se will vary 
with the pathological lesion whicli is ])resent. 
When the inflammatory change is confined to 
the larger and the medium-sized tubes, the 
symptoms are milder than wheir extension to 
the smaller tubes and pulmonary ])arenchyma 
has taken place. Likewise, the physical signs 
will vary with the jndmonarv lesion. They 
may be simply those of extrcmie bronchitis 
with dry pleurisy, and may be so ]m)nouiiced 
as to mask any sign of consolidation should 
it be present. Even wlien a definite influenzal 
pneumonia develops, there is rarely any com- 
plaint of breathlessness, wliich is the more 
surprising sine(^ objectively the respiratory 
rate may be accelerated to 50 or 60 a minute. 
Orthopneea, too, is exceptional. The pulse- 
rate increases with the temperature, but not to 
a corresponding degree. Arterial tension is low 
and the pulse frecjuently dicrotic, On exam- 
ination of the chest, the i)hysical signs at first 
may be slight in proportion to the intensity of 
the symptoms, but sooner or later evidence 
of (ionsolidation usually appears. (.Contrasted 
with a frank lobar pneumonia, the physical 
signs are ill defined. Percussion revivals rela- 
tive impairment of resonance, but any areas of 
defective resonance are muc;h Ic.ss distinct and 
their limits less clearly marked off than in an 
ordinary lobar pneumonia. The breath-sounds 
are noticeably weak, esp(;cially over the affected 
I)ortions of the lungs. By making tlie patient 
cough, high-pitched, hissing, or sticky rales can 
often be elicited over areas where diminished 
breath-sounds were previously alone audible. 
Indeed, rales arc detected much more fre- 
quently than bronchial breathing, which rarely 
reaches the development so characteristic of 
a croupous jmeumonia. Another remarkable 
feature is the variation of the physical signs 
from time to time. This is probably to be 
accounted for by the occurrence of a temporary 


collapse of certain areas of lung, by the 
pouring out of a thin inflammatory exudate 
into the pulmonary parenchyma (an active 
cedema), and to a less extent by clearing of the 
lironchial tul>es by a bout of coughing. Thus 
weak, but definite, bronchial breathing, aooom- 
])anied by consonating rules, may be heard over 
u eonsiderable area of a lower lobe, let us 
niy, while later in the same day the signs 
suggestive of a consolidation may have disap- 
]»eared entirely, the breathing being vesicular 
in character and the rales possibly replaced by 
rhonchi. Friction is to be heard in many cases, 
though unless special ]>ains he taken to induce 
the patient to draw a siitticiently dee]> breath it 
i.s likely to lx* overl(>(>ked ; it is ]»erhaps most 
fnMpu'ut in the post(M*o-inferior jortion of the 
a.xilla. Apical cons(didation is exceptional, but 
ap]X‘ars to be more common than in ordinary 
lobar pneumonia. Albuminuria, though not 
necessarily indicative of nej>hritis, is much 
more fre()uent in influenzal than in jmeumo- 
coccic pmuimonias. 

In th(^ most severe, (ruses anoxflemia sooner 
or later manifests itself by the a}i])carance 
of (jyanosis, which was commonly df'seribed 
in the epidemic of 15)18-11) as heliotroi>e cyan- 
osis. This sometim(‘S occurs as early as the 
second day of the illness, and, once it has 
apt»cared, the- })atient is ahnost crertain to die. 
Jn a naturally pale j)eTSon it is most noticeable 
in the lips and ears, hut in th(‘. more florid the 
whoh^ face assumes a lieUotrope (rolour. In the 
majority of these eases the pulse does not jjoint 
to cardiac, failure as the likely cause. It has 
been suggested that the anoxeemia is the result 
of interf(*rence with the normal gaseous inter- 
cliarig<; between the air and the pulmonary 
capillaries })y the presence of a rich albuminous 
exudate wlih^b fills up large numbers of the 
alveoli and forms an impermeable meditim to 
the j>assag(i of oxygen. Death may occur 
within twenty-four hours of the first appear- 
ance of cyanosis, or be delayed for days. 
V^mesection (jominonly fails to relieve, or re- 
lieves temporarily at the most. Though so 
extremely ill, the patient appears to be unaware 
of the gravity of his condition, and may re^in 
fully conscious and mentally alert till within 
half an hour or so of death. In other cases a 
rambling delirium with subsultus and much 
picking at the bedclothes precedes the exitus 
lethalis. 

The course of the temperature corresponds 
to the pulmonary lesion present. Some caMM 
terminate by crisis about the eighth or nmtk 
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day; in others the fever ends by lysis, the 
temperature taking eighteen to twenty-one 
days to reach normal ; but many intermediate 
modes are seen. In many cases, besides albumin 
a little blood is present in the urine, but rarely 
enough to produce a red colour. Speaking 
generally, it may be said that a patient with 
influenzal pneumonia is much more severely ill 
than one with an ordinary lobular or lobar 
pneumonia. In some of the less fulminating 
cases definite signs of over- distension of the 
right side of the heart make their appearance, 
and the patient, his skin bathed in cold per- 
spiration, and his pulse growing feeble and 
more rapid and more intermittent, slowly 
sinks. 

In quite a number of (ases pulmonary 
complications have arisen at the end of a mild 
febrile attack of influenza aft(‘r the temperature 
has subsided. Many of those arc probably to 
be attributed to the patient's imjirudence in 
getting about before the infecting organism lias 
been completely got rid of. Occasionally ( art s 
are seen which an^ j crliaps more correctly 
described as sejiticaniic rather than resjnratory 
in type. They prove no lef s fatal than .'•eptica:.- 
mic plague. Their condition is critical w’ithin 
a few hours from the onset ; the heliotrope 
cyanosis makes its appeararue, they dcvcikp 
all the appearaiicc.‘« of the u’.ost intense^ toxamiu, 
and dcatli may occur within tw<‘nty-four liours. 
In tropical (ountries such cum s (<'.n le distin- 
guished from pneumonia jjlague by tli< absence 
of B, yeslis in tlie sj-uliim. 

3. The Bhdcminal type.- In ibis foini stnu- 
tural changes in the aldominal viscera C(mi- 
parable to thoM* occurring in the respiratory 
organs rarely if ( ver occur. The symidoms 
appear to be those of disordered function, 
rather than those which dejend upon struc- 
tural alteration. The attack begins suddenly 
with abdominal j ain, vomiting, and sometimes 
diarrhoea. The jatient is prostrated, coni- 
monly complains of pain in the head and 1 ack, 
has complete loss of appetite, and is found to 
be running a temperature of ICO^ or 101® F. 
The tongue is furred, the breath fa'tid. Soie 
throat, and perhaps cough, help in indicating 
the true nature of the disease, which at first 
may be mistaken for some malady requiring 
surgical interference. In some instances the 
possibility that the case is one of typhoid may 
arise. Jaundice and parotitis are the compli- 
cationB more especially met with. 

4. The cerebral or nervous type.— Here the 
headache, pain in the back, and prostration 


which usually characterize the onset of the 
disease gain unusual prominence. Insomnia 
and delirium may occur during the febrile 
period, and the condition may be difficult 
to distinguish from a true meningitis. The 
term meningism is sometimes applied to this 
state, and there seems to be some post-mortem 
evidence for suggesting that it may be de- 
pendent upon a?dema of the meninges. Mental 
and nervous exhaustion may appear after the 
patient's recovery, and neuralgia may be a 
troublesome sequela. All effort becomes irk- 
some, d(‘sin^ fails, and no interest is felt in the 
ordinary activities of life. If unchecked, the 
condition may pass into definite melancholia. 
Among the more serious complications of 
nervous influenza must be included meningitis, 
meningo-encejflialitis, myelitis, and peripheral 
neuritis ; and cases resembling acute Landry’s 
paralysis have occurred. 

Complications. Injlammaiion of accessory 
-InflaiDination or even suppuration of 
the s}>henoidal or ethmoidal sinuses is not un- 
common ; the frontal sinuses are more rarely 
affected. Deafness and psin in one or both 
cars during an attack usually j’oints to the 
existence of otitis nudia ; this is seen more 
cojunioniy in children, and may go on to 
involve the mastoid cells. 

Pkvral efJvMon in limited amount is fairly 
common. It shows a special tendency to 
become purulent, though in many instances, 
where paracentesis is not delayed, complete 
absorption occurs. Pneiimococ(;i and strepto- 
cocci are the orgajiisms commonly isolated, and 
empyema is slated to occur in about 4 per cent, 
of cases. 

Cardiac ccwpJicafdms . — Acute dilatation of 
the heart, the result of a toxic myocarditis, may 
aris(; during an attack. In addition to dis- 
]>lacemcnt of the a]:ex, with a feeble irregular 
pulse, there are j’allor, extreme bodily weakness, 
and a liability to syneope. In the aged or 
debilitate d, sudde*n death from eaid ac failure 
occasionally occurs several we*eks after apparent 
re*<*oveTy fre)ni influenza. Fe^ricarditis is rare. 
Iiifee-tive endocarditis ne)t infrequently appears 
to date from an attaek of influenza. The 
results of blood examination indicate that 
infection is usually to be ascribed to secondary 
invaders like streptococci. Micro-organisms 
morphologically indistinguishable from in- 
fluenza bacilli have been isolated from the 
vegetations in a number of cases. Tachycardia, 
heart-block, and other disturbances of rhythm 
are not very infrequent sequelee of influent. 
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"Nervous complications . — Meningitis is for- 
tunately rare. Meningococci, the influenza 
bacillus, pneumococci, and streptococci are 
the chief causative organisms. Other nervous 
complications include encephalitis, myelitis, and 
peripheral neuritis. 

Hcemorrhage . — The frequency of epistaxis 
has been noticed already. Less commonly, 
haemoptysis, h»matemesis, menorrhagia, met- 
rorrhagia or hsematuria may be met with. 
Haemoptysis is certainly more frequent than in 
ordinary pneumonia. It appears to be due to 
an intense active congestion of the pulmonary 
capillaries ; in a few cases it is to be attributed 
to the lighting up of a quiescent tuberculous 
lesion {see below). Haematemesis is usually the 
result of hyperaemia of the gastric mucosa, but, 
occasionally it is ascribable to the vomiting of 
blood which has reached the stomach after 
epistaxis. In some cases there is hcBmorrhage 
into the rectus abdominis, with or without spon- 
taneous rupture of muscular fibres. Cough- 
ing appears to be the immediate cause, but a 
necrotic change, allied to Zenker’s degeneration 
in cases of typhoid, is the essential predisposing 
condition. Acute pain and localized rigidity 
are common phenomena, and, as it is the lower 
segments of the rectus that are affected, acute 
appendicitis may be simulat<d in some cases. 

Spontaneous emphysema of the chest-wall . — 
Another phenomenon sometimes scjen after 
coughing is crackling of the skin of the chest, 
neck, and abdomen. Probably a minute rup- 
ture of the wall of an air- vesicle or a softened 
bronchus provides a way of escape for the 
air into the peribronchial tissues, whence it 
reaches the subcutaneous tissues of the neck 
and chest by way of the hilum of the lung and 
the mediastinum. In most cases in which this 
condition develops, the patient dies. 

Nephritis . — Though transient albuminuria is 
of common occurrence, nephritis, attended by 
oedema, is quite exceptional. 

ParoiiYw. — This is probably the result of an 
infection from the mouth. One or both glands 
may be affected. In some ca.ses the other 
salivary glands share in the inflammation, and 
it may be difficult to exclude the possibility of 
coexisting mumps. Where orchitis also exists, 
it is doubtful whether a diagnosis of mumps 
can be definitely negatived. 

Ocular complications include panophthalmitis, 
conjunctivitis, and keratitis. 

Noshes. — ^Herpes, as in pneumonia, is some- 
times seen. Erysipelas occasionally coexists. 
Erythematous rashes, like those of scarlet fever. 


measles, or German measles, sometimes ooout 
and may give rise to difficulty in dUgnosiB. 
Purpura is rare ; if generalize it is of the 
gravest import. 

Seauelm. — Certain of these have been men- 
tioned already among complications. Both 
encephalitis lethargica and the so-called nona 
coincide in their appearance with worldwide 
epidemics of influenza, and the relationship 
which these diseases bear to influenza, when 
elucidated, will form an interesting chapter 
in epidemiology. Pulmonary tuberculosis . — 
Tuberculous patients living under sanatorium 
conditions do not appear to be more liable than 
the healthy, but when sufferers from this 
disease are attacked by influenza the tuber- 
culous infection progresses and the patients 
rapidly lose ground and weight. Influenza 
occasionally reawakens the disease in the 
apparently cured. Apical c.ollap.sc occurring 
as a sequel of influenza has sometimes been 
mistaken for a tuberculous infiltration. Its 
temporary character will serve to distinguish 
it from the more serious disease. Rheumatoid 
arthritis may date from an attack of influenza. 
The latter disease, by lowering the patient’s 
resi.stance, p(irniits organisms lodged in some 
pre-existing focus of infection to make success- 
ful raid-* upon the body. Bronchiectasis is 
another seriom seopniila. In some cases B. 
injlucnz o has been re(;overed from the sputum 
years after the original attack. Distressing 
vertigo from involvement of the lab3rrinth is 
sometimes encountered. 

Relap.-Jcs are frequent and re-infection is by 
no means rare, influenza producing but a short- 
lived immunity. 

Pathology.— Apart from cases of primary 
cardiac failure, death rarely occurs unless 
some serious affection of the lungs is present. 
In the fulminating form where death takes 
place within 21-48 hours, the lungs may show 
little beyond intense conge.stion and oedema to 
account for the suffocating dyspnoea, though 
subpleural, subpcricardial, and subendocardial 
haemorrhages bear witness to the profound 
toxaemia. Where the patient survives more 
than two or three days, evidence of intense 
inflammatory change is obvious throughout the 
respiratory tract. The mucous membrane of 
the sphenoidal sinuses is injected, or the smuses, 
together with the ethmoidal cells, oontein pus. 
The lin'mg of the trachea and bronchi is of A 
crimson colour, and sometimes presents a mazed 
appearance from the presence of a dried 
agulable exudate. Thick xauco-pus oaa m. 
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made to exude from the bronchioles, occasion- 
ally in large quantity. The pleura often shows 
the presence of a thin, yellowish, slightly 
gran^r pellicle very different from the thick 
buttery layer so frequently encountered in 
pneumococcic cases. Not uncommonly, turbid 
fluid var 3 ring from a few ounces to a pint or 
more is found within the pleural cavity. On 
peeling off the fibrinous pellicle, numerous 
subpleural pctechisp are visible, and groups of 
pale points glimmering through the pleura will 
indicate the existence of miliary abscesses. 

The lungs are heavy from the presence of 
inflammatory products, and the lower lobes 
are usually the most extensively affected. On 
section, different appearances are met with 
corresponding to the intensity of the inf<‘ction 
and the variety of organisms present. In the 
most common type, in which, in addition to the 
influenza bacillus, jmeumococci and haemolytic 
streptococci are frequently found, the section 
I)resents a conglomeration of morbid appear- 
ances. Patches of broncho-pneumonic con- 
solidation alternate with bright-red strips of 
congested lung, while intcrj)()sed in utter dis- 
order are diffuse areas of haemorrhage or 
wedge-shaped tracts of infarction. At other 
spots, areas of collapse lie cheek by jowl with 
patches of alveolar or interstitial emphysema, 
and such parts of the base of the lungs as are 
not otherwise metamorphosed exude fluid and 
pit on pressure in manifestation of passive 
oedema. Further scrutiny reveals the existence 
of a purulent bronchiolitis, and perchance 
groups of miliary abscesses, while an active 
inflammatory oedema, perhaps the most typical 
of all the morbid changes seen in an influenzal 
“ pneumonia,” becomes evident on histological 
investigation. Microscopical (;xamination of 
areas of lung not definitely consolidated shows 
the presence of a peculiar homogeneous struc- 
tureless material (staining feebly with eosin) 
completely filling up many alveoli ind bron- 
chioles and entangling, it may be, a few cells. 
Within this faintly staining medium, clear 
rounded cavities form a striking feature ; the 
whole aspect has been likened not inaptly to 
Gruyere cheese. The influenza bacillus is per- 
haps most likely to be isolated from such a lung 
when cultures are taken from the hfiemorrhagic 
areas or from the bronchioles. In a much 
smaller number of cases naked-eye section of the 
lung resembles at first sight a lobar pneumonia, 
differing in that the consolidated portion lacks 
the relatively dry granular surface so charac- 
1 eristic of a pneumococcic consolidation. Indeed 


in the influenzal cases the surface is peculiarly 
shining and moist ; this probably depends upon 
the presence of an excessive amount of in- 
flammatory oedema. In such a patch of con- 
solidation (loodpasture would regard the exist- 
ence of greatly dilated terminal bronchioles 
exhibiting a jieculiar hyalin lining as strong 
evidence of its inflmmzal origin. In other cases 
the chief lesion is a bronchiolitis with inflamma- 
tory (changes largely confined to the surrounding 
alveoli (interstitial broncho-pneumonia). This 
condition is better apj)reciaied by feeling tlian 
by sight. The lung, when handled, appears to 
contain large numbers of pea-like bodies, the 
intervening lung tissue being soft and non- 
resistant. On section of the nodule it may be 
possible to express j)us from its centre. In 
these cases B. wfluenzrr’ is not infrequently to 
be obtained in pure or almost pure culture, and 
clinically the castes run a relatively long course 
(three weeks or so). In any of these varieties 
enlargement of the bronchial glands is usually 
evident. In the more acute cases the glands 
situated at the bifurcation of the trachea may 
be many times their natural size. 

The heart-muscle is usually somewhat pale, 
and breaks down easily under pressure. These 
changes are dependent upon cloudy swelling 
or early fatty change. There is commonly 
some degree of dilatation of the ventricles, the 
right b<;ing more*. fr(‘quently distended than the 
left. The condition of the myocardium will 
account for the low-tension pulse so commonly 
encountered. Subpericardial and subendo- 
cardial petechia? are not infrequent. The 
kidneys may show a mottled surface ; on 
section, the cortex is swolhm, and blood tends 
to oo7Ai from tlie (uit vessels ; the parenchyma 
is easily friable, and haunorrhages beneath the 
mucous lining of the renal pelvis arc frequently 
seen. The suprarenals may show intense 
injection of the medullary portion, or focal 
necrosis. In some cases liaemorrhagic extrava- 
sation into the gland and even tlirombosis of 
the suprarenal v(uns liavc been foimd. These 
clianges, too, may possibly be related to the 
low-tension pulse fre(j[uently met with. The 
meninges may be oedematous. Multiple punc- 
tate httjmorrhages have been found scattered 
throughout the white matter of the brain when 
encephalitis has preceded death. 

Diagnosis. — In the early stage of the dis- 
ease, if no widespread epidemic is prevailing, it 
may be impossible to make a confident diag- 
nosis. The abdominal form, when ushered in 
by diarrhoea and vomiting, may have to be di£» 
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tinguislied from so-called 'ptomaine pouoning. 
The existence of a subnormal temperature, the 
greater degree of collapse, and a history of the 
ingestion of questionable food are points in 
favour of the latter. The various forms of 
colic and peritonitis will be no less easily 
distinguished. Rashes resembling those of 
scarlet fever, measles, and German measles 
sometimes give rise to difficulty. The scarla- 
tiniform rash differs from that of scarlet fever 
in not being punctiform, in varying in intensity 
from hour to hour, in being pleomorphic, and in 
not showing the typical distribution of the 
scarlet-fever rash. A liistory of a pn'vioiis 
attack of scarlet fever may help, and in influ- 
enza the tonsils are unlik<‘ly to b(i swollen or 
overspread by exudate. In measles the rash 
appears on the fourth day of the dis<*.ase, but 
in influenza the morbilliform rash does not 
make its ap})earance at any definite period. 
In measles coryza will dominate the jficture in 
the early days ; in influenza, the pain in the 
head, bac^k, and limbs. From German fneasles 
influenza will be distinguished by the absence 
of marked glandular enlargeiuent and the 
presen(;e of severe malaise and prostration. In 
typhoid or paratyphoid fever the invasion is less 
rapid and the (!arly symptoms arc less severe, 
than in influenza. In a doubtful case a fall of 
temperature and amelioration of sym})toms on 
the third or fourth day will favour a diagnosis 
of influenza. If there is still difficulty, haemo- 
culture and agglutination tests will decider 
the question, ^veral distinctions between 
primary croupous pneumonia and influenzal 
“ pneumonia ” have been already noticed. In 
influenza, symptoms of fever and general 
malaise are often present for two or three days 
before definite signs of pulmonary consolidation 
show themselves, and pain in the body pre- 
dominates over thoracic pain. The sputum, 
even if rusty, lacks the gelatinous consistency 
so typical of pneumonia ; in cases of doubt, 
examination for the presence of B. htjluenzm 
should be carried out. There is usually an 
absence of leucocytosis in influenzal pneu- 
monia. During the war it was sometimes 
difficult to distinguisli between influenza and 
trench fever. True shin pain is scarcely ever 
observed in influenza. Where a (jonsiderable 
proportion of a unit were affected simultan- 
eously, it was safe to assume that the disease 
was not trench fever, since this disease does 
not show the intense epidemic character of 
influenza. Poliomyelitis, in its early stages, 
is not infrequently styled influenza, and the 


resulting paralysis has sometimes been attri* 
buted to ‘‘ influenzal neuritis.” In some oasea 
of influenza, rigors, profuse sweating, and an 
intermittent temperature may suggest the 
existence of malaria. A careful blo^-exam- 
ination will assist in cases of doubt. 

Prognoaii.— The character of the prevailing 
epidemic, very profoundly modifies the prog- 
nosis, In many epidemics it is the very 
young, the aged, and the weakly who have 
.succumbed. })ut in others, notably so in 1918-19, 
it was the strong young adult who was mor- 
tally struck down. By far tlje largest number 
«)f deaths is to be attributed to pulmonary 
complications. lirone.ho-pneumonia is always 
.serious, (’vanosis, a respiratory rate of 40 or 
over, and high fevtT are unfavourable signs. 
The aj>pearanee of extensive pleuritic friction 
over a much wider region than the area of 
e.onsolidation is of grave iinjiort. The develop- 
ment of lo(‘al sn])purating foci is on the whole 
favourable. A guarded prognosis is to be 
given wlieu the patient is a chronic alcoholic, 
and in cases with pre-existent cardiac or pul- 
monary dis(‘ase. The mortality among preg- 
nant women is high. 

Prophylaxis.— Although conclusive proof 
of the efficacy of vaccines in }»reventing in- 
11 uenzul infc(d-ion is wanting, tlio trend of 
opinion is in favour of their employment. 
Thev are most aj)propriate where large numbers 
of per.sons are collected together, as in schools, 
training colleges, and barracks, and in the case 
of j)erson8 especially prone to the disease. A 
useful vaccine for prophylactic use is one 
containing 80 million streptococci, 200 million 
pneumoco(tci, and 4fX) million B. influenzsB per 
c.c. Half a c.c. should be given for the first 
dose, and a full c.c. for the second, an interval 
of ten days elapsing between the two injec- 
tions. Other preventive measures consist in 
the use of some simple disinfectant gargle (such 
as liq. sodse chlorinatso 20 min. in a tumbler 
of warm water) twice or thrice a day, and in 
avoiding public meetings and entertainments. 
Those in immediate attendance on persons 
.suffering from influenza should wear masks. 

Treatment.—Early resort to bed is to be 
advised in all cases, nor should the patient be 
allowed to get up till the temperature has been 
normal for at least four days and all adventi- 
tious sounds have disappeared from the chest. 
Numerous fatalities have followed the neglect 
of these several precautions. Whenever cir- 
cumstances permit, the patient should lo 
isolated. Cooling drinks and mflk are all that 
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he will require in the way of food in the first few 
days. For the pain in the back and limbs in 
the early stages, sod. salicyl. 15 gr., pot. bicarb. 
16 gr., ol. limonis 1 min., aq. chlorof. to 1 oz., 
every four or six hours, usually affords relief, 
but should the paroxysmal cough be the chief 
cause of distress a sedative linctus may be 
substituted. Where there is much restlessness 
and insomnia, pulv. ipecac, co. 10 gr., with or 
without the addition of trional 10 gr., may be 
given with advantage for the first night or two. 
As soon as the pains are relieved and bronchial 
secretion is established, expectorants are of 
service, as, for example, ammon. carb. 3 gr., pot. 
iod. 3 gr., tr. nuc. vom. 10 min., ext. glycyrrh. 
liq. 20 min., inf. cinchonas to 1 oz. Where the 
bronchial secretion is extremely viscid a glass 
of hot milk containing half a teaspoonful of 
bicarbonate of soda taken the last thing at 
night, by diminishing the viscidity of the secre- 
tion, will materially aid in its expectoration. 
Indeed, at this stage the use of alkalis, which 
loosen secretion and in con8(‘quence lessen the 
distress of coughing, is a sounder measure than 
the employment of sedativ(; remedies which 
depress the cough reflex. Opium and its pre- 
parations should be avoided entirely, or only 
given with the greatest caution, if broncho- 
pneumonia be present. St(‘am inhalations are- 
useful in all cases with much bronchial or 
tracheal irritability, and the same may be said 
of fresh air. Where broncho-jmeumonia de- 
velops, the treatment does not differ in essentials 
from that of an ordinary case of pneumonia. 
Warm applications to the chest (poultic^es, 
antiphlogistine, stimulating liniments) not only 
afford comfort but possibly help to loosen the 
bronchial secretion and indirectly allay cough. 
A mixture which was largely used in the late 
epidemic, and earned a well-merited reputa- 
tion, consists of creosote 2^ min., pot. iod. 
5 gr., sp. vini rectif. 10 min., ext. glycyrrh. 
liq. 15 min., syr. tolut. 30 min., aq. to 1 oz., 
every four or six hours. Many physicians 
favour the use of digitalis or strophanthus as 
soon as any pulmonary consolidation can be 
detected. If cyanosis appears, the continuous 
inhalation of oxygen passed through warm 
water containing a little alcohol is worthy of 
trial. As a mask often produces a sense of 
suffocation, the oxygen is preferably admin- 
istered through a catheter passed into the 
nostril. Glood results have also been recorded 
following the intravenous infusion of hydrogen 
peroxide. Oxygen in a state of solution in the 
blood, as ensured by this method, appears not 


only to benefit anoxaemia but also to c-ounteract 
toxaemia. The solution recommended is 2 oz. 
of HgOg in 8 oz. of normal saline, and fifteen 
minutes is allowed for the infusion, the flow 
being temporarily checked every few minutes 
or whenever a large bubble of oxygen appears 
in the cannula or the patient becomes restless. 
In toxic cases in which the heart is showing 
indications of failure the intravenous infusion 
of 250-300 c.c. of a 5-per-cent, or 10-per- 
cent. solution of glucose is sometimes quickly 
followed by improvement. The subcutaneous 
injection of 20 gr. of camphor dissolved in 
1 dr. of sterile almond oil, repeated, if neces- 
sary, after twenty-four hours, may also be of 
use in such cases. Another plan that has been 
adopted in toxsemic cases is the subcutaneous 
inje(;tion of 1 c-.c. of turpentine in the hope of 
producing a fixation abscess. 

If effusion into the pleura takes place the 
special tendency to empyema must be re- 
membered, and exploratory needling may well 
be carried out earli(jT than would be judged 
necessary in oth(;r (drcumstances. 

If vaccines are used at all in the curative 
treatment of tlie disc^ase, they would seem to be 
most appropriate for chronic, cases. Encsourag- 
ing T(‘-sults aT(^ r(q)orted w'here serum, obtained 
from a patient rec^ently convalescent from a 
severe attack, has been injected subcutaneously 
during the acute stage of the disease. 

During {;onvales(;ence the diet should be 
generous, vegetable bitters like mix vomica or 
cinchona slionld be cxliibited, and change of 
air and scents is very desirable. Especially 
should the-se directions be (mforced if much 
nervous and mental exhaustion is manifest. 
Morphia should never be used for the relief of 
insomnia or neuralgia following influenza. 

Lastly, reference must be made to the many 
forms of abortive treatment which have been 
employed. Saii(;in 20 gr. has been given every 
hour for twelve hours and then every two hours 
for tlie following twelve hours. Others report 
equally good results from the use of jihenol 
J— I gr. every hour or two till the urine becomes 
dark brown, an event which usually occurs 
within twenty-four hours. ^ La kin 

INFLUENZAL PNEUMONIA (see Influ- 
enza). 

INQROWN TOE-NAIL (see Toe-nail, 
Ingrown). 

INHIBITION (see Nervous System, Physi- 
ology of). 
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INJURIES, ABDOM INAL («ee A bdominal 
Injuries). 

INJURIES FROM THE MEDICO-LEQAL 
8TANDPO INT.— Any form of external or 
internal injury caused by violence is a wound 
in the legal sense. The term covers not only 
breaches of continuity of the true skin or 
mucous membrane — ^the incised, punctured, 
lacerated, and contused wounds of surgery — 
but also bruises, burns, fractures, and ruptures 
of internal organs. 

To convey some idea of the danger to life 
resulting from a wound, the teriiLs “ slight,” 
“ dangerous,” and “ mortal ” are employed in 
courts of law. A slight wound is one which 
either does not incapacitate or does so only for 
a short period, and will heal rapidly without 
leaving permanent incapacity. A dangerous 
wound is one which, on account of its extent 
or relation to vital organs, is a menace to 
life but is not necessarily attended by fatal 
consequences. A mortal wound is one which of 
iic<jessity causes death immediately or within 
a short time of its infliction. The qualifying 
term should have reference to the primary 
condition produced by wounding, and not to 
a ijossible secondary cause of death, .such a.s 
sepsis or tetanus. 

Responsibility. —A man is re.sponsible lor the 
death of a person he has wounded if the death 
he directly or indirectly due to the violence 
and if it take place within a year and a day 
from tin; date of tlic injury. If an operation 
is necessary for the treatment of the injury 
and the injured pt^rson dies during or after 
the op(*ratiou, the responsibility of the assailant 
remains if the operation was undertaken bona 
fide and was performed with reasonable care 
and skill. 

Causes of death after wounding. — The cause 
of death after violence may be external or 
internal bajmorrhage, injury to vital organs, or 
shock (primary causes), septic infection, tetanus, 
exhaustion, delirium tremens, etc. (secondary 
causes). In fatal cases of wounding the actual 
cause of death should always be stated, so 
that it may be understood why death resulted 
from a particular injury ; thus, “ stab wound 
of chest ” is not in itself a sufficient cause of 
death, and should be qualified by the addi- 
tion of the actual cause, e.g. “ and haemorrhage 
from punctured wound of lung.” 

Death from haemorrhage. — The post-mortem 
signs after severe bleeding are general blanching 
of the body, pallor of the lips and mucous mem- 


branes, faint post-mortem lividity, oompaia* 
tive emptiness of the heart and great veasela, 
and comparative bloodlessness of the internal 
organs, especially the spleen, liver, and kidnejri. 

The actual amount of blood which must be 
lost to cause death depends on the individual ; 
a debilitated and anaemic person may succumb 
from a loss which would he recover^ from by 
one who is strong and robust. Where haemor- 
rhage has occurred into a body-cavity such as 
the j)LTitoneul cavity the amount of blood 
found .should be a(^curately measured. 

Death from shock. — Whereas shock is a 
common cause of death after severe injuries, 
it may also follow slight violence, e.g. after 
blows on the epigastrium or injuries to the 
testicles. No characteristic })OBt-mortem ap- 
pearances are present, and the diagnosis de- 
i)ends on the nature of the violence and the 
absence of other conditions snificient to account 
for death. In such cases the heart should be 
examined carefully, as sudden death is common 
when tluTo are pathological changes in it, such 
as fatty dcgcuicration of the myocardium. 

Injury to vital organs.— When tliere has been 
injury to the h(*art, Jungs, or central nervous 
.system, etc., caref\il note should be taken of 
the exi.stence of any ]>athological condition, 
<‘.g. aneurysm of arteri(^.s, ])hthisic,al cavities 
in Jung.s. Jn such cases it will he m^cessary to 
decide (1) wh(*tlu‘r the violence by itself caused 
death, (2) whether d(;ath was due to the patho- 
logical condition alone, or (.'!) wln^ther the vio- 
Jeiice (HUitrihuti'd to or acia'lerated death. In 
some cu.ses tlie answer is obvious, in others 
extremely difficult, as when a p(^rson dies from 
hseinorriiage into the substance of the brain 
after a slight blow on the head, and the cerebral 
arteries are found to be atheromatous and 
therefore liable to rupture without any external 
violence having been applied. 

Points to be noted in cases of wounding.— 
To be able to answer the questions which will 
subsequently arise, the medical examiner should 
note the total number of wounds ; the situation 
of the wounds relative to anatomical land- 
marks ; the direction, dimensions (accurately 
measured), and character of the wounds, and 
the condition of the surrounding tissues ; the 
presence of foreign bodies (e.g. glass, broken 
earthenware, etc.) in the wounds ; the hemor- 
rhage, and the bloodstains on the body, cloth- 
ing, and surrounding objects ; the evidence 
of vital reaction and inflammatory procoaees. 
If there are cuts in the clothing, the artiokNi 
should be examined singly and superimpoeed*. k 
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garment which has been folded ui)on itself may 
present two holes from a single stab wound. 

Situation, dimensions, and direction of wounds. 

— Suicidal wounds are usually found on parts 
within easy reach of the hand (gciiierally the 
right hand in right-handed persons), such as 
the throat, chest, forearm, groin, and thigh. 
Wounds on the vertex of the head and the 
back are more likely to be homicidal or acci- 
dental. Multiple wounds most frequently in- 
dicate homicide, though they are Honu'times 
suicidal or accidental. From the direction of 
a pun(!tured or gunshot wound some idea may 
be got of the relative positions of assailant 
and assaulted. 

By what kind of instrument was the wound 
produced ? — The shape of the wound may bear 
no relation to the shape of the instrument 
which produced it, but often a study of the 
wound yields positive information. Its charac- 
ter — incised, punctured, lacerat(;d, or contus(‘d 
— will usuall}’ enable the witness to state the 
kind of instrument by which it might liave 
been produced {<see below). 8oiTietinH*.s an 
assaulted person may ])rescut contused, lacer- 
ated, and incised wounds which hav(‘. all been 
inflicted by the same weapon — usually a botth*, 
earthenware jug, or similar article. Contusions 
and lacerations are first produced, and tlien 
the bottle or other article breaks, and incised 
wounds are caused by the broken end. 

Was the wound produced before or after 
death? — The points to be noted are any evi- 
dence of vital reaction, and the haurnorrhage — 
clots in the wound, the prcisence of sprays of 
blood, indicating that th<i blood had been 
forcibly projected from the cut end of an artery, 
and staining of tlie tissues of the wound by 
blood. Signs of vital reaction can never be 
observed in mortal wounds. In contusiojis 
signs of ante-mortem production arc swelling 
of tissues and the presence of blood in sub- 
cutaneous cellular tissue as revealed by in- 
cision. At a post-mortem examination all 
marks of discoloration suspected to be the 
result of violence should be incised to differ- 
entiate bruises from staining due to hypos- 
tasis. In the latter case no blood will be 
found extravasated into the tissues, and only 
a few bleeding-points from cut capillaries will 
be observed. 

Accident, suicide, or homicide? — ^Lay evi- 
dence will often settle the matter, but a medical 
examiner is expected to note all indications 
on the body and in the surroundings which 
may help to elucidate the question. While 


he should note everything, the chief points to 
attend to arc the position of body with refer- 
ence to weapons and surrounding objects ; 
evidence of a struggle from wounds on the 
hands, etc., and from surrounding objects ; 
bloodstains on the body, on the surroundings, 
and on any weapon found ; the possibility 
of the wounds having been produced by the 
weapon , the nature of objects (if any) grasped 
in the hands. 

Bruise, contusion. — These terms denote an 
injury in which there is solution of continuity 
of tht‘ tissmis and extravasation of blood with- 
out loss of external continuity. In superficial 
bruises discoloration due to effused blood ap- 
pears at the site of injury in a short time ; in 
deeper-seated bruises it will take longer to 
rea(*.h the surface. As the effused blood makes 
its way to the surface in the connective -tissue 
planes, the point at which the discoloration 
appears does not neee.ssarily indicate the point 
at which the violence was applied — e.g. in the 
armpit the discoloration appears below the 
part injured, and in th(^ iliac and hypogastric 
regions above the part struck. As stated 
above, in a post-mortem e.xamination all dis 
colorations supposed to be due to violence 
slioiiid b(^ incised to deanoustrate the ju’esence 
of effused blood. 

If violence has produced fatal internal in- 
juries, no bruises may be observed in making 
an external examination ; thus, a blow on the 
abdomen may cause rupture of spleen, liver, 
intestine, or urinary bladder (especially when 
this is distended) without leaving any external 
mark of violence. 

The amount of blood eirtravasated is not 
always in direct proportion to the force used, 
bub varies in different persons and in different 
situations. Women and children are more 
easily bruised than those who.se tissues are 
firmtir. Very slight force will produce large 
extravasations of blood where the tissues are 
loose and vascular, e.g. iu the vulva and scro- 
tum. In scurvy, purpura, haemophilia, and 
malignant oases of infectious disease, extrava- 
sations of blood occur spontaneously, and slight 
violence will produce extravasations out of all 
proportion to the force employed. 

The date at which a bruise was inflicted can 
be judged only approximately from the colour 
— which, at first blue or bluish-black, becomes 
violet and successively green, yellow, and 
lemon before disappearing. The changes begin 
at the circumference. 

Incised wounds are produced by sharp-edged 
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instmnients. The edges are usually regular 
and clean-cut, and the wound gapes more or 
less, owing to the tension of the skin drawing 
the edges apart. Irregularity of the edges may 
be met with when a blunt knife has been used 
or where the skin has been folded. The length 
of an incised wound gives no idea of the len^h 
of the cutting edge, as the point of the knife 
may have been drawn along and made to divide 
a considerable length of tissue. 

Wounds made by a blunt instrument may 
simulate incised wounds wlien situated in soft 
tissues immediat(‘ly over bone, c.g. the shin, 
the orbital ridge and other regions of the scalj), 
the line of the lower jaw, and the external 
genitals of females. The violence causes the 
soft tissues to s})lit, but careful examination 
with a hand lens will usually show small bridges 
of tissue passing from side to side across the 
gap, and thus distinguish the wound from one 
made by a cutting instrumtmt. In cut-throat 
wounds the issue between suicide and homicide 
cannot always be decided d('finitely from the 
wound, though the probability of its iidliction 
in a particular way may be asserted. In non- 
fatal cases of suicide the wound is commonly 
in the ui)per part of the throat and, while 
opening tlie larynx, does not involve the large 
vessels. In fatal cases of suicide the whoh' 
of the soft tissues on both sides may be severed 
right down to the vertebral column. A suicidal 
wound may be taptuing at the end from weak- 
ness caused by loss of blood at the first in- 
cision, but a homicidal wound may easily have 
the same characters. In suicidal wounds by 
a right-handed p(‘rson the dire.ction of the cut 
is from left to right transversely acro.ss or 
obliquely from above downwards. If a mur- 
derer cuts the front of the throat from behind, 
the direction of the wound will be the same. 
Wounds having a direction from below up- 
wards are more likely to b(; homicidal, though 
an insane person may cut in any direction. 
Homicidal wounds often have the ends under- 
cut, while in suicidal wounds the skin itself 
is the farthest point wounded. The terminal 
end of an incised wound of the throat is often 
serrated owing to the skin having heeii dragged 
forwards in folds by the weapon. This appear- 
ance, if present, will enable the examiner to 
decide if the wound was inflicted from left to 
right, or vice versa. Small tentative cuts are 
often found near the commencement of the 
main incision. If these are approximately 
parallel to the jirincipal wound it will be in 
favour of suicide, but if in different directions 


it will raise the presumption of homicide, th^ 
probability being that they were inflicted in n 
struggle to evade the assailant. The hands of 
the victim should always be examined. In a 
case of homicide, unless the victim has been 
taken by surprise or while asleep or uncon- 
scious, the hands are likely to be injured by 
gi-asping the weapon in attempts at Bell- 
defence. 

Punctured wounds arc produced by a weapon 
being driven straight in through the tissues. 
Their de])th greatly exceeds the size of the 
surface wound. Tliey may be })roduced by 
sharp-pointed weapons with or without a 
cutting edge, by comparatively blunt weapons 
such as a j)oker, or by pieces of broken glass 
or cartlu'iiware, etc. Where a sharp-pointed 
wea])on such ns a knife has been employed the 
surface wound is fusiform owing to greater 
retraction of the tissues in the middle of the 
wound. The length of the surface wound may 
exceed the breadth of the blade which pro- 
duced it, from the wound having been enlarged 
during the withdrawal of the weapon. When 
a blunt- pointed instrument has been em- 
ployed, the skin stretches before Ixung perfor- 
ated and riitraets on withdrawal of the wca|)on, 
so that tlic hole is a little smaller than the 
diameter of the weapon. W'iieii a limb has 
been travej-sed the exit wound is usually smaller 
than the wound of entrance, as W'eajjons capable 
of producing such wounds are usually tapered 
in shape. The (*dges of the entrance wound are 
.sometimes cveiled by the withdrawal of the 
weax)on. The tissues round a punctured wound 
may be contused when the weapon has been 
driven in up to the hilt, and this even when a 
sharp knife has been used. 

The term pcTwtmihuf wound should be re- 
served for a wound which enters a body cavity, 
e.g. the abdomen. 

Lacerated wounds are produced by blunt 
instruments or by falls, and exhibit tearing as 
distinguished from cutting of tissues. They 
are often irregular in shape and have ragged 
edges, and bridges of tissue may be found 
passing from side to side across the gap. They 
are generally accompanied by more or leas 
contusion of adjacent parts. 

Contused wounds. — By a contused wound is 
meant a solution of surface continuity plus 
bruising of the sxurounding tissues. Such 
wounds may be produced by a weapon, or by 
a fall, or by a blow of the fist, etc. It would 
be better to designate wounds as incised or 
lacerated, according as produced by flbarp* 
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edged or by blunt instruments, and to note any 
concomitant contusion. 

Fractnres. — Fractures of the ckull are the 
most important ; they may be due to direct 
violence from a blow or a fall, or to indirect 
violence from transmitted force, as when a 
person in falling lands on the feet or buttocks. 
When the fracture is due to direct violence- 
applied with great force — e.g. by a j)ointed 
weapon or a hammer — a localized depn^rd 
fracture may result. In such cases the frac- 
ture of the outer table will correspond more or 
less closely in shape and size with the contact 
area of the weapon, whereas the inner table 
will be splintered over a wid<‘r area. When 
less force is used the fracture is usually diffuse 
and irregular. When the skull is free to move, 
fracture is found at the jioint at wdiich the 
violence was aj)plied, whereas when the head 
is fixed the fracture may start at the point of 
impact or at the opj)osile jjoint — e.g. in falls 
on the vertex the fracture may begin either 
on the vertex or at the base. When the skull 
has been compressed from b(‘fore backwards, 
as by the wheel of a lieavy vehicle jiassing 
• over the brow or occiput, it may fracture 
laterally. While d<‘i)r(‘ss(‘d fractures may be 
expected to be associated with more or less 
extensive destruction of brain substance, even 
a simple fracture may lead to comiu-ession of 
the brain as the result of JiaiiiorrJiagc from 
rupture of the middle immingeaJ artery or one 
of its branches. Injury to the brain is found 
not only at the seat of violence but some- 
times on the oj)j)Osite side, due to ( ontrccoup. 
Contrccoup lesions alway.s lie in the line of 
force of the impact, and may he more severe 
than those at the point wdiere tlie violence was 
applied. The medical witness will usually be 
asked, “ Was the fracture due to a blow or 
to a fall ? ” and “ Was the hemorrhage due 
to disease or violence ? ” The answers are by 
no means always easy, and the possibility of 
a fall having j^roduced the fracture will fre- 
quently have to be admitted. Help in coining 
to a conclusion will he derived from the number 
and nature of the injuries, the thickness of the 
skull, the nature of the ground or object on 
which it is alleged the person fell, the manner 
in which he fell, and the position of the injury. 

In a simple fall the vertex is not likely to be 
injured unless in falling the top of the head 
comes into contact with a wall or other object. 
Hamorrhage on Ihe surface of the brain or 
between the dura and the bone is usually the 
result of violence, while hsemorrhage within 
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the brain substance is commonly due to di»« 
ease. All the factors must be considered, and 
special attention directed to the state of the 
cerebral vessels, the condition of the kidneys 
(whether cirrhotic or not), the possibility of the 
deceased person having suffered from scurvy, 
purpura, or haemophilia, and the presence or 
absence of meningeal disease. Pachymenin- 
gitis haemorrhagica may cause extensive sub- 
dural haDmorrhage. 

Concussion of the brain may accompany 
fracture, but also occurs from direct or in- 
direct violence independent of fracture. As 
o})poscd to shock (in which there are no naked- 
eye changes) the condition is characterized 
l-ost mortem by bruising or small lacerations 
of the brain tissue. 

Fractures in the trunk or limbs may be caused 
by violence inflicted by another, or may re- 
sult from falls. Thi y also occur from muscular 
violence (e.g. fractured ribs, transverse frac- 
ture of the patella) and spontaneously. In 
fragilitas ossium and mollities ossium, owing 
to the inenjased fragility of the bones, fractures 
may be i)roduced by very slight violence, or 
]iiay occur spontaneously. Generally the bones 
of old people arc more brittle and more easily 
broken than those of younger adults. Increased 
fragility of the bones is not infrequent among 
the insane, and the occmrcnce of fractures 
sometimes leads to charges of violence being 
made against attendants. In making an 
autoj)sy in fatal cases of this natui-e, trial 
sliould he made of the force necessary to pro- 
duce fractures ; it will sometimes be found that 
tlio ribs can be snapjjed with the fingers. In 
bodies taken from navigable waters, fractures 
and other injuries produced post mortem by 
the propeller of a ship, etc., arc frequently 
found. The question of ante- or post-mortem 
production will dejicnd on the presence of 
hsemorrhage and of signs of vital reaction. 

In recent cases the age of a fracture may be 
estimated by the stage of repair after consider- 
ing the age and the general health of the in- 
jured person. In the old and debilitated repair 
is often extremely slow. 

Gunshot wounds. — Wounds produced by fire- 
arms vary in appearance according to the kind 
of weapon used, the distance at which it was 
discharged, the type of projectile, and the 
nature of the charge. It is impossible to lay 
down ])recise rules, as what applies to one 
firearm does not apply to others. Experiment 
should therefore be made, when possible, with 
the weapon used and with similar projectiles 
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and charges. Usually the most important 
question to determine is the distance from the 
victim at which the missile was discharged. 

A “near” wound has the following characters. 
There is a zone of blackening round the en- 
trance wound, due to particles of unconsumcd 
powder embedded in the skin and to the. smoke 
of combustion. Any hairs round the part arc 
singed, and the skin may appear |)archment- 
like from the llame of combustion. The wound 
is often irregular in shape, even when a round 
bullet has been used, and may be much larger 
than the missile. This is due to the tearing 
up of the tissues by the gases of the explosion 
as well as by the bullet. The farther the 
weapon is held from the body the. less marked 
will be these appearances. 

With a modern rcvolv(;r, (;ven a near wound 
may have characters difft^rcmt from those de- 
scribed. The bullet is usually small and conical, 
and produces an entrance wound which, in- 
stead of being rounded or irregular, is a mere 
linear slit. There is less blackening from car- 
bon particles and smoke, as the charge is in 
the form of a cartridge and the powder may be 
smokeless. 

An exit wound, if present, will show none of 
the effects of the explosion, is as a rule small**!*, 
and may sometimes, but not always, show 
everted edges. 

In gunshot wounds of the skull the fractures 
produced are often out of all [jroj>ortion to 
the size of the bullet. The (uitrance wound 
frequently shows a bevelling of the edge of tiui 
bone internally and a mon; (‘xtiuisive fractuns 
of the inner table, when^as the exit wound, 
if present, show^s more ext(*nsive fracture of 
the outer table. 

In “ far ” wounds the size of the entrance 
wound will corresj)ond closely to that of the 
bullet. There is usually some inversion of the 
edges, and scorching of the tLssues and deposits 
of carbon are absent. If tln^re is an exit wound 
it may be similar to the entrance wound, except 
that there is a tendency for the edge^s to be 
everted. When a bullet strikes a bom; it may 
drill a clean hole or, becoming flattened, may 
splinter the bone and carry splinters along its 
track. 

When a shot-gun has been employed the 
appearances vary greatly according to the dis- 
tance from which the piece was fired. If it 
was fired close at hand the shot will have 
entered the body as one mass and caused a 
single entrance wound, but with great de.struc- 
tion of internal tissues from the spread of the 


shot. If it was discharged at some distanoe 
there will be separate shot wounds. In these 
cases no opinion as to distance can be §^ven 
until after experiment, and then only with 
reference to the charge and kind of powder 
and shot used. 

In gunshot wounds the question of accident, 
suicide, or homicide is not always easy to 
determine. Self-inllicted (accidental or suicidal) 
wounds are necessarily near wounds. Self- 
intlicted a(;cid*‘ntal vrounds may be found in 
practically any situation, even in the back, 
their occurrence in unusual situations being 
generally due to carelessness, as in climbing 
over a fence with a loaded weapon at full cock. 
In suicidal cases the weapon is occasionally 
found firmly grasped in the hand as a result 
of instantaneous rigor, but more frecpiently is 
found lying close; to the body. .\s a rule, 
suicidal wounds are directed to a vital part, 
e.g. the heart or brain. A riglit-hamb'd person 
will most commonly reach his brain by firing 
through the right temple, or the muzzle of 
the wea[)on may he plac(;d within the mouth, 
which is almost impo.ssihh; in the case of 
murder. 

'riie direction of the wound is of primary 
importance, as, (;ven when the entrance wound 
is in a position ac(‘<‘ssil>le to tin; dci'eased person, 
tin; direction may lx; inconsisteait w'ith self- 
inllic.tion. 'Plie j)(>ssihility of deflection occur- 
ring after the mis.sile has (;ntered the body 
must, however, always be remembered. 

Homicidal wounds may he situated any- 
where, and as u r.ile tfuMc are not near wounds. 
A far wound will always raise the suspicion 
of honii(;ide. Tin; jx)sition of the wound may 
fav(»ur homuadc, hut what has already been 
said with regard to accidental wounds should 
he borne in mind. 

When there is no wound of exit the missile 
should be carefully looked for in the tissues, 
and pre.served when found. Even if there is 
a wound of <;xit, it is j)ossible that portions of 
the i)rojectile may he found in the body. 

The imm(;diatc causes of death in gunshot 
wounds are injury to vital organs, shock, or 
lisemorrhage ; later, death may result from 
secondary hsemorrhage or sepsis. 

A. Allison. 

INJURIES, HEAD {see Head Injuries). 
INJURIES, SPINAL {see Spinal Injuries). 

INJURIES, TREATMENT OF (SM 

Wounds, Treatment op). 
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INSANITY, ADOLESCENT (see Dementia 
Pejecox). 

INSANITY, CERTIFICATION OF.— In 

the Middle Ages persons of unsound mind — 
chiefly because mental disorder seems to have 
been ignored or misinterpreted until the con- 
duct of the patient eventuated in outrage — were 
not always differentiated from criminals and 
were, with them, housed in j)risons. As time 
went on, the desirability of separating insane 
persons from criminals became manifest, though 
the institutions in which the former were 
interned differed but little in appearance and 
management from the jirison. To such plac<^s 
were consigned the undoubtedly insane and at 
times, as it was alleged, sane persons who were 
inconvenient to their friends and relatives. 
The pojmlar imagination was (biefly inflamed 
as to the unlawful detention of sane persons 
by the publication of certain novels which in 
their day created no small stir. The result of 
the agitation can be seen in the Lunacy Acts, 
the framers of which were concerned more for 
the rare individual who might possibly be 
detained imj)roperly and wlio was mostly a 
creature of the imagination, than for the mental 
patient. The Acts make the treatment of 
patients who are mentally disordered prac- 
tically impossible unless they are certified — 
which means, in a vast majority of cases, uji- 
less they are sent to asylums. For this reason, 
and because of the social disabilities attending 
a reputation for unsoundness of mind, certifica- 
tion, rightly or wrongly, is objected to by most 
patients and by such friends and relatives of 
patients as are genuinely concerned for their 
welfare, and is postponed until the last moment. 
The result is that treatment also is postponed ; 
or, if the doctor is called in, treatment is carried 
on at a medical disadvantage and at legal 
risk to those concerned in it, the affection 
passing as “nervous” or as anything rather 
than itself. 

There are, however, various reasons which 
in many cases render recourse to asylum treat- 
ment necessary. In the forefront is the ques- 
tion of expense. It is obvious that if a patient 
is to be housed away from home — and this 
is desirable in many cases, if he is to be ade- 
quately nursed and to be medically visited 
once or twice a day — ^the monetary outlay will 
be considerable, and in a very large majority 
of cases utterly prohibitive. Medical and 
xrarsing care in an institution is then the only 
possible course, and, unfortunately, admission 


to an institution can only be obtained when 
the patient is duly certified and when the 
institution is recognized by licence or other- 
wise. That such a person cannot, when there 
is no ])lain medical reason against it, be ad- 
mitted to the ordinary wards of a general 
hospital, or to special wards in connexion with 
a general hospital, is a very great disadvan- 
tage both for patients and for medical men, 
but that at present is unhappily the case. In 
some instances violence, noisiness, or the nature 
of the delusions necessitates physical restraint, 
or refusal of food makes forcible feeding im- 
])erative, and in these cases legal recognition of 
the necessity for such restraint and treatment 
is indicated. 

The character of the asylum population in- 
dicattis that the principal use of such institu- 
tions is to afford shelter for the incurable. Here 
again the qu(5stion of expense governs the situa- 
tion. The combination of cheapm^ss and effi- 
ciency is in most cases found at a maximum 
in an institution, although unfortunately the 
patient is usually lost in the crowd of liis 
fellow-unfortunates and gets but little in- 
dividual attention. There is no doubt that 
the level of many of the demented could be 
raised very considerably if patients received 
some measure of re-education, but it is obvious 
that directly personal effort and time are 
given, expense is increased. Considerations 
such as these must influ(‘nce a decision as to 
whether a patient for whom there can be small 
hope of recovery should be placed in an asylum 
or in private care, or kept at home. 

A patient of unsound mind can be sent to 
and detained in an institution or in private 
cur(‘. in various ways. The following is the 
method most usually adopted ; (1) Medical 
certificates are made out by two registered 
practitioners, and must be signed not more than 
seven clear days previously to the date of the 
presentation of the petition. Where feasible, 
one of these should be the patient’s usual 
medical attendant. The practitioners signing 
the certificates must each examine the patient 
separattdy and apart from each other. The 
following cannot sign certificates, viz. the peti- 
tioner ; if the order is an urgency order, the 
person signing it ; the superintendent, pro- 
prietor, or medical attendant of the asylum, 
hospital, or house to which it is intended that 
the patient should go ; any i)erson interested 
in the payment or accounts of the lunatic ; 
the husband or the wife, father or father-in- 
law, mother or mother-in-law, son or son-in- 
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law, daughter or daughter-in-law, brother or 
brother-in-law, sister or sister-in-law ; the 
partner or assistant of any of the foregoing 
persons. The practitioners signing tlie cer- 
tificates must not be in partnership, nor one 
the assistant of the other ; nor must they be 
related to one another, as father, father-in- 
law, mother, mother-in-law, son, son-in-law, 
daughter, daughter-in-law, brother, brother-in- 
law, sister, sister-in-law. (2) A petition, has 
to be made requesting the judicial autliority — 
that is, a stipendiary magistrate, a county 
court judge, or a justice appointed for the 
purpose — ^to make an order for tlie rece])tion 
of the patient. The petitioner must, Avhere 
possible, be a relative of the patient, and 
must have seen him within fourteen days 
of the presentation of the petition. The 
petition must b(^ pres(‘nted not more than 
seven clear days after tlie date of the medical 
examinations. It is accompanied by (3) a 
statement of particulars concerning the patient, 
such as his ago, status, religion, personal and 
family histories. The petition, statement, and 
medical certificates are laid before the judii'ial 
authority, who th('r(‘upon makes (4) an order 
for the reception of the patient in the institu- 
tion or house selected. It is not necessary for 
the judicial authority to see the patient, but 
he may if he so desires. "When the order has 
been made the pajjers are complete, and the 
jiatient must be receivi'd within seven (4ear 
days. If he is not rei'eived within that tiim^ 
the papers become useless and the whole 
business has to be gone through again. ’ 

In the event of its being imperative or desir- 
able that the patient should be brought at oiiccs 
under care, an urgency order luay be made. I’he 
order is made by a relative or friend and is 
accompanied by only one medical certificate. 
There is no jietition to, and order from, a 
judicial authority. The jjatient must have 
been seen by the relative or friend making 
the order within two days of its being made, 
and must be admitted to the institution or 
home selected within two days from the date 
of the medical examination. A patient may 
be detained for seven days from the date of 
the order, and within that period the ordinary 
papers must be filled in. In the case of paujier 
patients the best course is for the relatives or 
friends to inform the relieving officer of the 
district. This official acts according to the 
prescriptions as to summary receptions which 
are described below. 

Printed forms for certificates, petition, state- 


ment, and order can be obtained ol 'law 
stationers. To avoid trouble with the Commie- 
sioners, the minute directions which are printed 
thereon should be strictly c.arried out. Only 
facts indicating insanity should be communi- 
cated. Abnormal physical signs, or clinical 
])athological findings, and the medical man’s 
deductions from the facts or his diagnosis, 
are of no interest and only lumber up the 
certific-ate. 

Patients can be brought under care by 
summary reception orders in tlie circumstances 
now to be detailed. 

1. It is the duty of a constable, relieving 
officer, or oversee* r, if it comes to his knowledge 
tliat a person, not a ]>auper and not wandering 
at large, is not under proper care and control 
or is being neglected, to give information under 
oath to a justice. 'Phe justice authorizes two 
medical ])ractitiouers to examine the ])atient, 
and certify if lu'cessary. On certification the 
justice makes an order that the person shall 
he placed under care. 

2. It is the duty of the medical officer of a 
union, who has knowlrKige that a jiauper resi- 
dent within Ids district is a lunatic, to give 
notice to the relieving officer or overseer, and 
of such officer or overseer thmeupon to give 
notice to a justice, who orders the relieving 
offic(‘r or overseer to bring the lunatic before 
him. 

3. It is the duty of every constable, or re- 
lieving officer, or overseer, who has knowledge 
that any person (yiauper or not) wandering at 
large is a lunatic, to take such j)erson before a 
justice. Or a justice upon information may 
order a constable, nffieving officer, or overseer 
to bring an alleged lunatic before him. The 
justice then calls upon a medical man to 
certify, and ordiirs the rece])tion of the lunatic 
in an institution. 

4. If a constable, relieving officer, or over- 
seer is satisfied that it is for the public safety 
or for the welfare of an alleged lunatic, it is 
his duty to nunove the patient to the work- 
house of the union. The master of the work- 
house may detain the alleged lunatic for not 
more than three days, and before the expira- 
tion of that time the constable, relieving officer, 
or overseer must take proceedings as described 
in preceding paragraphs. 

5. If a justice is satisfied, in any case where 
a summary order might be made, that it is 
expedient that a lunatic should forthwith be 
placed under care, he may make an order for 
taking the lunatic to a woridiouse ; an mfdMT 
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so made does not authoiize detention for more 
than fourteen days. 

Another way by which a patient may be 
brought under care is by order of the Board of 
Control. Two or more of its members may visit 
a limatic not in an institution or workhouse and, 
if they think fit, call in a medical practitioner 
to examine the patient. If the practitioner 
certifies, the members of the Board of Control 
may order the lunatic to be received in an 
institution. 

In the case of persons of property the ex- 
pensive procedure of an inquisition in lunacy 
may be held before a Master in Lunacy, or a 
Judge of the High Court and a jury, to decide 
upon the sanity of a patient and his fitness 
to look after himself and his property. A 
committee of the patient’s person and a com- 
mittee of his estate may be aj)pointod re- 
spectively to look after the one and the 

E. D. Macnamara. 

INSANITY, CIRCULAR {see Folte Cir- 

CULAIRE AND BeCURRENT InSANITY). 

INSANITY, CONFUSIONAL (see CoN- 
rusioNAL Insanity). 

INSANITY, DELUSIONAL {see Dklu 
SIGNS ; Faranoia). 

INSANITY, EPILEPTIC (.^ec Eiileptic 
Insanity). 

INSANITY, ETIOLOGY OF. -Any con- 
sideration of the etiology of insanity niust be 
prefaced by three statements. In the first 
place, insanity is not a medical or scientific 
entity, but sim])ly a legal teim indicating a 
degree of mental disorder which renders the 
patient unfit to control himself and his affairs, 
and which makes it n(;eessary for him to be 
placed under care and restraint. A patient 
with a particular form of mental disorder may 
or may not b(‘ insane, according to the extent 
to which the disorder influences his conduct. 
Whether the case falls on one or tli(‘ t)thcr side 
of this legal line has clearly no significance 
from the etiological iioint of view, and the 
discussion which follows will therefore deal 
with the origin of mental disorder as such, in 
whatever degree it may exist. In the second 
place, mental disorder is an extremely wide 
conception and includes within its boundaries 
a peat diversity of distinct conditions. Hemie 
it is as unsatisfactory to group together in a 
single article the etiology of all these distinct 
conditions as it would be to attempt a similar 


task in the case of physical disorder. Lastly, 
our knowledge of the causation of mental 
diseases is at present very imperfect, and in 
only a few conditions has a definite chain of 
cause and effect been established. So far as 
the greater i)art of the field is concerned, we 
can only say that in cases of mental disease 
certain antecedent factors are found to exist 
with a frequ(‘ney which suggests that a causal 
relationship is present. Of the causation of 
insanity in the sense of an exact and pre- 
dictable sequence between cause and effect 
— the sense in which it w'ould be understood, 
for instance, by a bacteriologist — we know very 
little. As a consequence, the nature and signi- 
fi(^ance of the factors which precede mental 
disorder is a matter largely of surmise and 
opinion, and hence of dispute. 

In the light of these considerations we shall 
here only attempt to enumerate the ante- 
cedent factors whose causal relationship to 
mental disease is presumed on the grounds 
stated above, with a clear understanding that 
our knowledge of the precise mode of action 
of these factors is very inadequate, and that 
no exact information as to their relative 
importance can be given. 

A distinction is generally made between endo- 
genous and exogenous factors— that is to say, 
between the causes w'hich are regarded as in- 
herent in the constitution of the individual, 
and those which arc due to interaction between 
the individual and his environment. The 
former grouj) is i)ractically coitiprised in the 
conception of heredity, the latter are very 
numerous and may be further subdivided into 
two main sub-groups, physical and psychical. 

Heredity. - It is b(‘yond question that 
lu'redity is an iniportaiit, and possibly it is 
tlie most important, factor in the causation 
of insanity. If the family histories of a num- 
ber of insane patients are compared with those 
of a similar number of sane patients, it will 
be found that the })crceutage of insane and 
neurotic ancestors and collaterals in the former 
is very much greater than in the latter. It 
is necessary to realize, however, that that is 
almost all that our i)resent knowledge permits 
us to say with certainty. We cannot predict 
whether the offspring of any given union will 
be insane ; we find many normal persons in 
families with a heavy hereditary taint, and we 
find insane persons in families in which no 
such taint can be discovered. 

The chief facts at present at our disposa 
with regard to the incidence and mode of action 
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of heredity may be summarized aa follows : 
Insanity is not directly transmitted as such, 
but merely as a tendency ; that is to say, the 
individual possesses a potentiality which may 
or may not develop into an insanity, according 
to the stresses to w’hich he is subjected through- 
out his life. Moreover, the factor transmitted 
is not the tendency to develop the particular 
type of insanity exhibited by the ancestor, 
but a more general factor which may develop 
into one or other of several distinct conditions, 
some of which do not belong to the insanities 
at all. For exanijile, the descendants of an 
insane parent may exhibit one of many differ- 
ent types of insanity, mental defieienev, epi- 
lepsy, hysteria or other neurosis, or alcoholism. 
Similarly, in the ancestry of an insane j)atient 
any or all of these conditions may be found. 
The facts just described are regarded as due to 
the operation of “ dissimilar lieredity,” and the 
factor transmitt(‘d is held to be a “ iieiiroj)atliic 
constitution,” which is cithcu' a favouring or 
necessary condition of the. grow'tli of otic or 
other of the diseases mentioned above. 

Although heredity probably plays soim; jiart 
in all forms of insanity, its incidence is very 
much greater in some than in others. In 
general paralysis, senile deimuitia, and the 
toxic psychoses, for example, the taint is often 
slight or apparently absent ; in niaiiic-de[)res- 
sive insanity and in dementia jirsecox it is 
considerably greater; w'hile in imbecility and 
idiocy it is generally very ju'oiiounccd. Tlicn^ 
seems to bo good evidence for the statement 
that mental disorder tends to appear at an 
earlier age in each succeeding generation, so 
that the children of a parent who became 
insane in middle age are more likely to de- 
velop some form of insanity in adolescence. 
This statement has been termed the “ law of 
anticipation.” 

It is often said that the marriage of c.ousins 
or other form of inbreeding is likely to lead to 
insanity in the offspring. There appears, how- 
ever, to be no justification for this generaliza- 
tion. If the parents belong to an untainted 
stock the children should be equally untainted. 
If, on the other hand, the stock is tainted, 
then the chances of insanity occurring in the 
offspring of a consanguineous marriage are 
naturally greatly increased. This is probably 
the explanation of the prevalence of insanity 
in certain races and stocks where inbreeding 
is common. 

In recent years attempts have been made 
to bring the inheritance of mental disorder 


under Mendelian laws. The extensive re« 
searches of Roaanoff and Orr have elicited foots 
which certainly support such an interpretation » 
and if these results are ultimately established 
our knowledge of the incidence of heredity 
will become far more jirecise, and many of the 
preceding statements will require considerable 
modificjition. 

The cliicf problem concerning heredity with 
which the practitioner is likely to be faced 
is the giving of advice with regard to the 
marriage of one whose family is tainted with 
insanity or other evidence of the neuropathic 
constitution. His decision must take into ac- 
count all the facts detailed above. To begii> 
with, it must clearly be understood that, owingr 
to the limitations of our knowledge, it is very 
difhcult to make any dogmatic statement, 
and only probable, risks can be inferred. The 
grounds iifum wliich the ])rincipal stress must 
be laid are the mental and physical statti 
of tlie person concerned, the ])r()portion of 
normal and of neuropathic mom hers in the 
ancestry, and the tyfie of disorder which the 
latter iiavc! exhibited. Wiierc, for example, 
the individual is healthy, the proportion of 
neuropathic ancestors very small, and th > 
types exhibited are disorders such as general 
paralysis or smiile dementia, tlic risk is com- 
jiaratively slight. If both the jiroposed parties 
belong to tainted families the risk is clearly 
grave. 

Exogenous etiological factors. — The rela- 
tive iiujiortance of the mental and jihysical 
groups is a subject of much dispute, and prob- 
ably the most satisfactory statement that can 
be made at the ])resent time is that both may 
furnish etiological factors, that their relative 
weight differs greatly in diffiirent forms of men- 
tal d.isorder, and that the actual development 
of insanity is likely to be brought about by a 
concatenation of causes belonging to both 
groups. 

The mental factors are emotional shocks and 
stresses of all kinds, worries, anxieties, and so 
forth, practically all of which can be summed 
up in the modern conception of intrapsychio 
conflict. Certain schools of thought claim to 
have demonstrated that these conflicts, when 
analysed into their ultimate constituents, are 
due to errors of development in the great 
primary instinctive forces, particularly that of 
sex, but these conclusions are not as yet 
generally accepted. 

The physical factors which may play a part 
in the etiology of insanity would seem to bo 
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legion, and it would probably be correct to say 
that almost any disturbance of the bodily 
economy may act as a contributory cause in 
the production of mental disorder. With few 
^ceptions, however, no definite relationship 
between the alleged cause and the resultant 
disorder can be established, and the attempt 
to erect such entities as phthisical insanity, 
puerperal insanity, and so forth, has no ade- 
quate foundation. The chief excei)tiona re- 
ferred to are syphilis and alcohol. Syphilis is 
the direct cause of gent'ral paralysis, and 
alcohol produces a fairly definite series of 
mental disorders — delirium tremens, alcoholic 
hallucinosis, and various chronic alcoholic con- 
ditions. Gross injuries do not ai)pear to have 
any precise causal relationship to insanity, 
although certain cases of mental deficiency are 
directly due to this cause. The dementias, 
however— senile, arierio-sclerotic, alcoholic — 
are ascribable to definite generaliz(id lesions in 
the brain. 

Acute infections are occasionally followed or 
accompanied by mental disorders which have a 
fairly characteristic symptomatology, and wdiich 
form a well-marked clinical group— -deli ria, 
confusional psychoses, Meynert’s amentia. Al- 
though these disorders also occur after severe, 
emotional and physical stresses, they are 
generally regarded as toxic in origin. Insanity 
occurring during the puerpcriuui is often of 
this type. 

The part played by the endocrine glands in 
the causation of insanity is at present very un- 
certain, although forms of mental deficiency 
(cretinism) are unquestionably to be ascribc'd 
to affections of this system. It seems clear, 
however, that a body of evidence is now accu- 
mulating which ultimately will cast a great 
light on the etiology of insanity, and that in 
the disturbances of the endocrine glands and 
their associated systems wdll be found the 
solution of many obscure problems. It is 
likely, moreover, that in this direction we may 
look for a common ground ui)on w'hich the con- 
flicting schools that ascribe the causation of 
mental disorder })redominantly to psychical 
factors on the one hand, and to physical factors 
on the other, may reconcile their claims. 

Finally, a word may be said with regard to 
an error very commonly made in estimating 
the significance of alleged etiological factors — 
the error of confusing causes with symptoms. 
One of the most striking instances is to be 
found in the part often ascribed to alcohol. 
Alcohol may certainly be a cause of insanity, 
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but alcoholic and other excesses may be merely 
a symptom of an insanity already established, 
and in the causation of wdiich alcohol has had no 
place. Similarly, financial and other anxieties 
arc in some cases merely symptomatic, and due 
to the fact that the patient is regarding in a 
distorted light a financial or other situation 
which in itself provides no ground for appre. 
hension. Beknahd Hart. 

INSANITY, INTERMITTENT (.<?ee Folie 

ClRClTLAIRE AND RE( URRENT InSANITY). 

INSANITY, MANIC-DEPRESSIVE {see 
Mank’-Dfpressive Insanity). 

INSANITY OF EXHAUSTION {see CoN- 
FusioNAu Insanity). 

INSANITY, PUERPERAL {see Puerperal 
Insanities). 

INSANITY, RECURRENT {see Folie Cir- 
culate ANB Rec URRENT InSANITY). 

I NS AN ITY, TREATMENT OF.— This sub- 
ject may be considtjred under the headings of 
J*revention and Curative Treatment. 

1. Prevention. — The scope of preventive 
measures is too W’ide to be dealt with fully 
within ilie limits of this article ; it includes ques- 
tions of marriage, social reform, and education. 

Marriage between near relatives when there is 
a strong family history of insanity or other 
nervous dis(‘ast‘ (e.g. ejulepsy) must alw’ays be 
fraught with danger. Tlie crying scandal of 
weak-minded w^onien b(‘.aring numbers of ille- 
gitimate children, who eventually become a 
burden on th(^ rates, is to some extent dimin- 
ished by the Mental Deficiency Act, and will 
be more so in the future. The public now take 
a great interest in this matter, and physicians 
must be ])re}mred to give intelligent counsel. 

Social reform is a big subject, of which only 
the main bearings can here be touched upon. 
Syi)hilis, the abuse of alcohol, and addiction 
to drugs su(;h as morphia and cocaine, are 
undoubtedly the causes of many cases of in- 
sanity. The measures wdiich are being taken 
to cope with theset evils are well known. The 
proper ediK^atioii of children of neurotic parents 
is a matter of great importance, and the family 
jdiysician should discourage hard study and 
everything in the nature of “ cramming ” and 
attempts at prize-winning. Caution is especi- 
ally necessary as Die cliild approaches the age 
of puberty. The importance of a sufficiency 
of sleep is now better understood than it 
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used to be ; in “ nervous ” children, especially, 
early hours are essential. This warning is all 
the more necessary now that “ summer-time 
regulations tempt all to later hours. 

Stress must be laid upon the choice of a 
suitable avocation. In the case of an un- 
stable youth or girl no better advice can be 
given than “ Back to the land.” The changes 
produced by the War have providt'd facilities 
for an agricultural career for both S(‘xcs. 

When an attack is threatened, niu(;h can be 
done by early treatment to avert it. The 
adoption of suitable diet, the correction of con- 
stipation, and the avoidance of exciting em- 
ployment or amusement, with change of scene, 
may ward off an attack. The treatment of 
sleeplessness, which is usually an early symp- 
tom, will be easy before insomnia has become 
a habit. There is a growing agitation on the 
part of mental specialists to secure early treat- 
ment of insanity, which at present, owing to 
the Lunacy Acts, is difficult, and in some cases 
impossible, to obtain. 

2. Curative treatment. (1) General mea- 
sures. — The first question to arise in the mind 
of the practition<*r called upon to deal with a 
case of mental disorder is, whether the case is 
suitable for liomo treatment or for an institu- 
tion. In the acute psychoses, when fully 
developed, there is no difficulty in coming to 
a proper decision, but the early and border-line 
cases often cause perplexity. Here the ques- 
tion of diagnosis is most important. Should 
physical signs of general paraly.sis be present, 
it is essential that the patient should at once 
be placed under care, as by his extravagant 
schemes he may ruin him.se! f and his family 
in a few days. The pos.sibility of suicide must 
ever be borne in iniiid ; a tendency in this direc- 
tion is difficult to guard agaimst in the home. 
Finance also must play an obvious part in 
determining the question. Home treatment 
is, of course, expensive owing to the necessity 
for engaging the services of one or more nurses. 
If the patient is not to be kept at home, the 
law requires that he be certified {see Insanity, 
Certification of). If the nursing is to be done 
in a private house, a room on the ground floor 
is esspitial, the windows should be blocked so 
that it is impossible to open them more than 
5 in. at the top and bottom, and all dangerous 
articles such as knives, razors, scissors, fire- 
irons, etc., must be removed. If a patient, 
though not certifiable, is nevertheless desirous 
of haying institutional treatment, he can enter 
a registered hospital or a private asylum as a 


voluntary boarder after a few simple formalitiM 
have been complied with. 

Though the mental symptoms in the aoute 
insanities are apt to divert attention from the 
less prominent bodily condition, it must be 
remembered that the sufferer is really ill and 
requires rest in bed, if possible in the open air. 
Most institutions are provided with verandas 
which can be occupied by night as well as by 
day, and so appetite is stimulated, excitement 
diminished, and sleep promoted. Prolonged 
hot baths at a temperature of 96° F. are valu- 
able in cases of excitement, whether maniacal 
or otherwise. Jt is best to commence with 
half an hour for the first day, and gradually to 
increa.se the time spent in the bath as the 
patient can bear it. Three or four hours is 
the maximum time in mo.st cases. The cold 
shower bath, or cold hath on rising, is often 
appreciated as a general tonic. Massage and 
movements of the joints should be used in 
cases of .stupor, to prevent deformities. Elec- 
trical treatment is given in some institutions, 
and one of the best methods of applying it is 
in the form of the sinusoidal current in a bath. 
The furadic current is sometimes resorted to 
in cases of stupor, but with little effect. The 
Turkish bath has been said to give good 
re.sult8 in certain ca.se8. 

Foreign travel used to be largely proscribed, 
especially in case.s of melani'Iiolia. The reason 
given was that an endeavour should be made 
to “ rouse ” the patient. This is, of course, erro- 
neous, for it is Test that is required, and the 
risks, especially in connexion with suicide, are 
increased tenfold. Travel is useful, however, 
when the patient is convalescing, and before 
he returns to his former life a visit either 
to the Continent or to the seaside should be 
recommended. 

In the rare event of extreme excitement 
causing a patient to be uncontrollable by the 
nursing staff, the question will arise as to the 
advisability of tying him down in some way. 
This is known as “ mechanical restraint.” 
Many were the atrocities committed in former 
years by means of chains, handcuffs, etc., and 
the pioneers of the non-restraint system had 
to encounter numerous adversaries and grapple 
with difficulties. The obstacles were gr^u- 
ally overcome, and now in many institutions 
no means of mechanical restraint exist. The 
practitioner, if he has charge of a patient, must 
remember that only certain forms of mechanical 
restraint are permitted, and that, if they aia 
used, the reason, and the means employadt 
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must be entered in a book kept for the pur- 
pose. It must be emphasized that such appli- 
ances should be resorted to only when every- 
thing else fails. The word “ seclusion ” means 
locking a patient in a room by himself between 
the hours of 7 a.m. and 7 p.m. This also has 
to be recorded, and, like mechanical restraint, 
must be kept at the lowest possible limit. 

When the acute symptoms have passed away, 
carefully regulated ex(!rcisc should be ordered, 
while in chronic ( a.^es tlie value of work must r.ot 
be forgottcji. Every effort must be made to ] re- 
vent the ])atient from sinking into a degrsdid 
state. Even in dementia a good nurse often 
succeeds in maintaining in her charge habits 
of cleanliness and oider. In the congenitally 
defective, w onderful results have been obtained 
by trained instructors in various crafts. Amuse- 
ments, sports, religious services, etc., find a 
valuable jjlace in the schenu! of treatment in 
all institutions. 

(2) Diet. — In the acute insanities the coated 
tongue, the foul breath, and the constipation 
that are present are sufficient evidences of 
disordered alimentation. At fijsi it may be 
necessary to give diluted milk for a few days. 
This may soon be supi)Iomenlcd by eggs beaten 
up in the milk and by ihe easily digested 
sugars found in invalid foods. I he normal 
manner of living must be rcsiimcd gradually, i s 
in other diseases. In melancholia, when the 
digestive organs are working satisfactorily, 
much good may b(i obtained fiom overfeeding 
with milk and eggs and with fats such as cream 
and cod-liver oil — Clouston’s “ gospel of fat- 
ness ” — and every means should be taken to 
bring about increase in weight. Epilepsy is 
often associated vsitli insanity, and in such 
cases a diet with a minimal amount of animal 
protein is indicated. In general paralysis of 
the insane the fc( d must Tc minetd owing to 
the voracious apj.etite and the paresis of the 
muscles of deglutition met with in these cases. 
With regard to alcohol, as a general rule it is 
to be avoided as far as possible, especially, of 
course, in cases in which it has seemed to play 
the part of a causative agent. In exceptional 
cases a little ale or stout may be allowed as an 
appetizer, and alcohol is of course to be given 
when required as part of the recognized treat- 
ment of any physical ailment occurring in the 
insane. Thus it should be given unsparingly 
in the exhaustion which follows acute excite- 
ment when the condition of the patient re- 
sembles that known as the ‘‘ typhoid state.” 

(3) Medicinal treatment. — The treatment of 


any given case is largely made up of treating 
the symptoms as they arise. When the cause 
is known and removed, as in alcoholic in- 
sanity, recovery quickly follows ; but unfortu- 
nately the cause is unknown in most cases of 
insanity. The special treatment required by 
the different varieties of insanity, e.g. melan- 
cholia, will be found described in the articles 
on those subjects, and only the general thera- 
peutic outlines will be considered here. 

(a) Constipation . — In the majority of cases 
this is present, and is apt to be neglected, 
as information from the patient is unreliable 
or unobtainable. It is, however, of primary 
importance that the bowels should act freely. 
Doses larger than in ordinary practice may be 
required. No special aperient is indicated, but 
in obstinate cases the use of a tcaspoonful of 
castor oil every hour till it acts, or one-sixth 
of a grain of calomel employed similarly, proves 
effective. It is not uncommon to prescribe 
as a draught 1 oz. of castor oil with one drop 
of croton oil, the whole made into an emulsion 
with liquor potassa; 15 min. and water up to 
2 oz. if the ahov(5 measures are unavailing, 
enemata of various kinds may be tried ; occa- 
sionally it is necessary to clear out the rectum 
with the finger. 

(b) Exciiemmt . — The use of sedative drugs 
should be limited as far as possible. On the 
other hand, long-continued and severe excite- 
ment weakens the heart and generally exhausts 
the patient, and the lesser of the two evils has 
to be chosen. Hyoscine hydrobromide given 
hypodermically in doses of n\„ gr. to --h gr. 
is, as a rule, reliable. The large class of drugs 
known as hypnotics all have a sedative action. 
It will be found in practice that reliance will 
be pla(‘ed to a great extent upon sulphonal, 
chloral, and the bromides. There are several 
dangers associated with the use of sulphonal 
for long periods. As it is slowly absorbed and 
may accumulate in the intestines, it is best 
given as an emulsion ; the bowels should be 
kept acting well and the administration inter- 
mitted. It sometimes causes hsematoporphy- 
rinuria ; that is to say, a pigment called hsema- 
toporphyrin colours the urine, giving it an 
appearance like poi*ter. Any sign of the urine 
becoming darker in a patient taking sulphonal 
should be viewed with suspicion and the drug 
stopped at once, otherwise death may result. 
Except in melancholia, opium is of little value 
in excited states. 

(c) Insomnia. — Sleeplessness is often the 
first symptom to appear, and is one of the moat 
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distressing features of the illness. Before re- 
sorting to drugs, it is well to bear in mind that 
with Sie free action of the bowels and reduc- 
tion of the general blood-pressure by means of 
simple remedies such as pil. hydrarg. followed 
by a saline draught, sleeplessness often dis- 
appears. In mild cases a glass of hot milk, 
or better still, if the patient is unaccustomed 
to alcohol, a glass of hot whisky-and-water, 
will break the bad habit upon which the slee])- 
lessness may depend. If drugs are necessary 
it is well to try a dose of the mixed bromides 
at bedtime. If this is unavailing, paraldehyde 
in 1- or 2-drachm doses is a safe and usually 
a certain hypnotic. It should be given well 
diluted ; with tincture of senega it forms an 
emulsion with water. It suffers from the serious 
drawback that it gives rise to a disagreeable 
odour in the breath the day following its use. 
Amylene hydrate belongs to the same chemical 
class and is without that disadvantage, hut 
is probably less reliable in its action. Chloral 
often succeeds when other drugs fail. It is a 
cardiac depressant and is therefore feared, but 
in practice ill results are rarely seen, though 
of course in cases of heart disease it should 
be avoided. Veronal has made a position for 
itself, and in doses of 5 gr. is often effective. 
Luminal is a similar drug which at times acts 
powerfully in doses of 5 gr. Dial (the tradi^ 
name for diallyl barbituric, acid) has prov(‘d 
a safe and satisfactory hy[motic in doses 
of IJ gr. tak(ui at night. When sleeplessness 
is due to pain, opium is the only drug of 
value. This list could be prolonged indefi- 
nitely, but in the greater number of cases one 
or other of the drugs mentioned will be all 
that is required. The combination of two or 
more hypnotics is often successful when one 
fails, A useful plan is to give a dose of sul- 
phonal at teatime and then a dose of paralde- 
hyde or of veronal at bedtime. 

{d) Refusal of food . — This is frequently 
either the result of a delusion or the means 
adopted to attempt suicide, so that argument 
will be unavailing and compulsion required. 
In forcible feeding the first essential is that 
the patient must be securely held. If there is 
much struggling, control will be most easily 
obtained by laying him on a bed. Three 
assistants will be required. A sheet is stretched 
firmly across the fully extended knees, which 
must be close together. The assistant on the 
patient’s right will place his right knee on the 
sheet as close to the patient’s thigh just above 
the level of the knee-cap as is possible with- 


out pinching him. This assistant’s right hand 
will be on the patient’s right shoulder, and the 
assistant’s left hand on the i)atient’s right 
wrist. The assistant on the left of the subject 
will adopt a similar attitude, and the third will 
control the movements of the head. When 
the patient is under firm control he may 
swallow when a little milk is poured into his 
mouth, and this may be assisted by closing the 
nostrils. This should not he done in a feeble 
subject, as there is some danger of inhalation. 
If he spits the food out, the tube will have to 
be used — either a narrow one passed through 
the nose or a wider one through the mouth. 
The disadvantages of nasal feeding are the 
danger of passing the tube, into the larynx 
and the fact that the nose becomes sore after 
a time. The disadvantage of mouth-feeding 
is the necessity of forcibly opening the mouth 
with a gag, but on the whole it is to be pre- 
ferred, as a tube (“an be used which is too large 
to f>ass through the larynx. The food may he 
composi'd of milk and eggs ; malted farina- 
ceous foods, too, can be given in this way, 
and the nutritive valm^ of cane sugar should 
be borne, in mind. 

The in, sane arc not loss liable than the sane 
to attacks of disease., and the treatment is the 
same in both classes. Kpilepsy is frequently met 
with in asylum.s, and i.s then treated on ordi- 
nary Iin(5S, though in some cases of mental dis- 
ease the sufferers seem to bo generally better 
when having fits than when, under the influ- 
ence of bromide treatment, the fits cease. 

During convalescence tonics such as strych- 
nine, arsenic, and iron will be required, and 
the patient must gradually be urged to interest 
himself in his suiroundings and take up some 
form of occupation. 

(4) Psycho-therapeutics. — The whole atmo- 
sphere of a mental hospital, the influence of 
the doctors, nurses, and attendants, often leads 
to cure by suggestion, perhaps not intention- 
ally given. Further, it is impossible to ex- 
clude, as in other maladies, the beneficial influ- 
ence played by suggestion in the remedies 
whose use is recorded under preceding head- 
ings. Apart from this, the measures com- 
monly called psycho-therapeutic are rarely 
used in British mental practice, at any rate 
in the case of the definitely insane. Nor has 
psycho-analysis, in the manner recommended 
by Freud, Jung, and their followers, been much 
used in the treatment of the acute^ psychoses. 
In mild and border-line cases there is no doubt 
that much good often comes from prolonged 
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conversations with the patient. When the 
various emotional factors which have played 
a part in the onset of the disease have been 
discussed, misconceptions removed, and a 
faulty environment corrected, some symptoms 
disappear, and others, such as halKiciriations, 
become less persistent. 

The use of hypnotism has not been found of 
much value in insanity, and though a few 
writers, such as V’^oisin, ha\ e recorded wonder- 
ful successes, their results have not been 
generally confirmed. Hyjinotism, however, is 
occasionally effective in producing natural 
sleep when medicines liave proved useless, 
though as a rule drug treatment is more (jer- 
tain. Hypnotism has had considerable suc- 
cess in reclaiming drunkards, and in alcoholic 
insanity it might be used to prevent relapses. 

11. H. Stken. 

INSOLATION [see Sunstroke). 
INSOMNIA {see. .Sleep, Disturbakoes of). 

INSULAR SCLEROSIS (.sec Disseiviinatkd 
Sclerosis). 

INTERMITTENT CLAUDICATION {see 
Arterial Deoeneration ; Aneurysm). 

INTERMITTENT HYDRARTHROSIS 

(see Hydrarthrosis, Intermittent). 

INTERNAL CAPSULE, LESIONS OF 

(sec Nervous System, Central, Local 
Lesions of). 

INTERSTITIAL NEPHRITIS, 
CHRONIC {see Nephritis). 

INTERTRIGO (see Impetioo Contagiosa ; 
Eczema). 

INTESTINAL COLIC (see Colic). 

INTESTINAL INFANTILISM (see MoR- 
BUS COSLIAUUS). 

INTESTINAL OBSTRUCTION.— A con- 
dition in which there is some obstacle to the 
normal progress of the contents of the intestine. 

Etiology* — The obstruction may be due 
either to mechanical hindrances or to paralysis 
of the normal inoviunents of the bowel induced 
by inflammation or toxaemia. Here we shall 
confine our attention to the mechanical forms 
of obstruction ; the remainder are considered 
in connexion with the diseases by which they 
are caused. 

The lumen of the gut may be occluded {a) 
by pressure or traction from without, (6) by 


congenital stricture, or by new formations in 
the gut-wall, (c) by foreign bodies within the 
canal, or {d) by twisting or invagination of the 
intestines. 

(a) Pressure or traction. — Pressure on the gut 
may be caused by any abdominal tumour, 
<*spccially pelvic tumours. Large abscesses 
may also cause obstruiition in the. same manner. 
A much more common illustration of obstruc- 
tion by (!xterual pressure is that of strangulated 
herriia. 

.Strangulated external hernia is easily the most 
common cause of intestinal obstruction. A 
portion of gut, by some sudden increase of 
intra-abdominal jiressure, is forced through a 
weak spot in the abdominal wall (inguinal, 
femoral, umbilical, or ventral), and the margins 
of the opening constrict the gut-lumen while the 
vessels su])j)]ying the gut are also gradually 
o(!cluded. 

.Strangulated internal hernia is comparatively 
rare, but the mechanism of obstruction is 
similar. The fossae into which the gut may be 
forced are the duodeno-jejunal fossae, the 
retrocaecal peritoneal rece.sses, the lesser sac of 
yieritonimm (through the foramen of Winslow), 
the fossa at tlie base of the inesosigmoid, the 
recess of the obturator canal, and occasionally 
other and loss recognized fossae 

JV.ritoiieal adhesion-hands frequently cause 
obstruction by y)ressuTc inducing constriction 
of a coil of gut. 

Traction due to i)eritoneal adhesions does 
not cause: quite an acute form of obstruction. 
Adhesions limit tlie normal movements of the 
gut and ultimately may jn’oduce a serious 
narrowing of the lumen. ']''he adhesions may 
be congenital, but more commonly are the 
result of fornier inilammatory disease, e.g. 
apy)endicHis, sal])inghis, or yjcritoiiitis. 

(b) New iormations in the gut-wall may be 
either tumours, malignant or benign, or in- 
flammatory ])rodu(;ts. 

Cancer is a common cause of obstruction of 
the large bowel, while tuberculous inflammatory 
yiroducts may caiisi*. ()])stniction at the ileo- 
caecal junction or in the small intestine (see 
Intestine, New Crowttis of; and Intestine, 
TuHEinun.osTs of). The fibrous stricture which 
forms as the result of y)revious ulceration of the 
small intestine should be included under this 
heading. 

(c) Foreign bodies within the canal rarely 
cause obstruction. A gall-stone is the most 
common substance foreign to the intestine 
which may cause occlusion, but occasionally 
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swallowed metal or similar objects, or collec- 
tions of indigestible food residue, may bring 
about the same result. 

(d) Twisting or invagination of the intestines. 

— twisting of a coil of intestine on its own 
mesenteric axis or around another coil of gut is 
termed a i^olvulus (q.v.) An ittmffinalion of 
one portion of gut into the part immediately 
below it is termed an intussusce])tion (q.v.). 

Age-incidence of intestinal obstruction. ~ 
Under 2 years of age the commonest form of 
intestinal obstruction is intussusception. Stran- 
gulated external hernia is resjionsible for more 
than half the total number of cases in adult.s. 
Apart from liernia, cancer of the large bowel is 
the most frequent cause of intestinal obstruction 
in old people, whilst in youth and middle age 
strangulation by bands, obstruction by adhe- 
sions and internal hernia comprise the main 
causes. 

Pathology* — The pathological chang<\s vary 
according to the acuteness and the complete- 
ness of the obstruction. 

In acute cases of complete obstruction the 
intestine above the obstruction undergoes 
violent peristaltic contraction to no avail, and 
the intestinal contents are dammed back, (las 
accumulates and causes increasing distension, 
and clear fluid is effused into the peritoneal 
cavity. The gut below the obstruction re- 
mains (jontracted and empty. When a coil is 
strangled the [)Tessure on the blood-vessels 
(first the veins, then the arteries) causes 
asphyxia and devitalization of the gut-wall 
with ensuing gangrene. This change takes 
.])lace slowly or quickly according to tlu^ degree 
of the vascular obstruction. 

In chronic, subacute or incomplete obstruction 
the increased force requisite to ])ropel the 
intestinal contents causes hypertrophy and 
distension of thti gut above tln^ obstniction. 

If a case of obstruction be neglect (“d the 
accumulation of decomposing material in the 
distended coils of gut causes severe toxaemia, 
and in some cases the diseased intestine allows 
organisms to enter the peritoneal cavity aixl 
thus leads to peritonitis. 

When any considerable portion of mesentery 
is strangled the patliologu-al ph<mornena of 
shock arc strikingly evident, and the same 
holds good for any acute obstruction of gut 
without mesenteric involvement. 

Symptomatology. — Pain is tlie most con- 
stant of all the symptoms. In acute obstruc- 
tion it may be agonizing ; in subacute and 
chronic cases it is proportionately less. It 


tends to come in spasms corresponding to 
the peristaltic waves of the intestme, but m 
strangulations is more continuous. In ohronio 
cases the patient and the doctor may mistake 
the colicky pain for indigestion unless a caroful 
examination be made. The site of the pain is 
usually epigastric or umbilical in small-gut 
obstriK'tion, and h}q)oga8tric in obstruction of 
the large gut. 

In acute cases (especially in strangulation) 
shock is evidenced by |>allor, sweating, sub- 
normal temperature, cold extremities, shallow 
respiration and feeble pulse. Shock is not a 
feature of chronic obstruction unless an acute 
attack supervenes. 

Vomiting is nearly always jiresent in greater 
or less degree. It is earlier, more frequent and 
more copious the higher up in the intestinal 
canal is the obstruction. Stoppage in the upper 
jejunum causes copious bilious vomit, but 
obstruction of tlie large bowel is accompanied 
by only a slight degree of vomiting. CJommonly, 
in obstruction of the small intestine the vomit- 
ing has a d(‘finite sequence. First the stomach 
contents an*, ri'turned, then bilious vomit is 
brought up, and finally yellowish-brown faecu- 
bmt material is ejected from the stomach in 
large quantities. Faeculent vomit in the ab- 
sences of a gastrocolic fistula is pathognomonic 
of intestinal obstruction. 

Constipation, though a necessary consequence 
of intestinal obstruction, is not always imme- 
diately cvichuit. An enema may bring away 
faecal material from the lower bowel, and 
occasionally tliere may be a natural emptying 
of the bowel after obstruction high up has 
occurred. Barnard’s suggestion to administer 
two turjientinc enema ta, the first to empty the 
lower bowel, the second four hours later to 
determine whether obstruction be present, is a 
good om^. 

Distension ensues always sooner or later. In 
volvulus it usually comes on very quickly, in 
most other forms of obstruction more gradually. 
In large-gut obstruction the distension may 
develop to a considerable degree before the 
acute symptoms show themselves. In obstruc- 
tion low down in the small gut the obstructed 
coils often show through the abdominal wall 
in the characteristic “ladder pattern.”^ 

Distension is often local at first. General 
abdominal distension is never to be waited for 
when there are unequivocal symptoms of 
obstruction. 

Visible peristalsis is almost diagnostic when 
present, but it is only in a patient with a thin- 
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walled abdomen that the peristaltic wave can 
be seen to move along the intestine. 

Abdominal tenderness can sometimes be 
elicited when there is distension, and in some 
cases there may be rigidity of the ahdotninal 
toaU over the site of disteiid(^d t(‘iider coils. But 
rigidity is neither a constant nor a usual 
feature. 

The late synij^toms of obstruction are of Urn 
those of peritonitis and toxaunic sho(?k. 

Types of obstruction.— Intestinal obstruction 
may be acute or chronic. Three main types of 
acute obstruction can be recognized, according 
to the level at wJiich obstruction exists. 

1. Obstruction in the uj.per part of the svudl 
intestine. — In these cas(vs slioi'k is great, vomit- 
ing frequent and copious and early in onset, 
and these acutes symptoms may entirely over- 
shadow and precede distension and constipation. 

2. Obstruction of the lower part of the small 
intestine. — Hijre shock is still noticeable, vomit- 
ing ensues after a few hours and the vomit 
gradually changes till it becomes fajculent, dis- 
tension soon coin(‘s on and is sometimes of th(‘ 
“ ladder pattern/' consti])ation is j)rescnt, and 
peristalsis may sojiu?tiin(‘s be s(‘en. 

3. Large-bowel obstruction is unattend(ul by 
shock (save in some cases of acute volvulus and 
intu8su8C(iption), do(;s not giv(5 rise to much 
vomiting, is accojJi])anied almost from the first 
by severe if not absolute constipation, and in 
many cases distension is very advanced before 
the general symptoms ])ec,()ii)e acute. 

In chronic obstruction, gradually increasing 
constipation is the main symjdom. It is 
attended by attacks of colicky ])aiji and jios- 
sibly local distension. Attacks of diarrhoea may 
alternate with the bouts of constij)ation. 

Diagnosis. -Tliismust be considered in two 
parts — ^the diagnosis (1) of acute and (2) of 
chronic cases. 

1. Acute variety.-- Henj the diagnosis is 
usually clear in cases where th(5 small gut is 
involved. When a j)atient is seized with acute 
epigastric abdominal pain and becomes col- 
lapsed, with feeble pulse, cold extremities, 
anxious look, and sweating skin, and soon begins 
to vomit first the stomach contents, then bile, 
then darker material which becomes faaculent, 
while the abdomen remains flaccid and tender, 
he is suffering from acute obstruction of the 
maU intestine. The diagnosis should be made, 
if possible, before distension appears, and it is 
not always necessary to demonstrate absolute 
constipation. 

In the differential diagnosis of acute small-gut 


obstruction all the hernial orifices must first of 
all be examined. When no distension is present, 
acute obstruction has to be distinguished from 
all the other acute abdominal catastrophes. 
From the acute inflammations — jierforated gas- 
tric ulcer, pancreatitis, apjiendicjtis with peri- 
tonitis, cholecystitis— it is differentiated by the 
absence of rigidity, and by the more frequent 
vomiting, whic.h becomes fteculent ; from renal 
or biliary colic, by the location and radiation of 
the pain. In (;olic the vomiting may be severe 
and collapse groat but there is n(‘veT feeculent 
vomit, and distension does not follow, nor is 
constipation constant. In torsion of a viscus, 
vomiting comes on early but does not become 
feeculent . Gastric crisis is excluded by finding 
U() other sign of tabes. 

In acute obstruction of the large bowel the jiain 
is not so great, tlu' vomiting not so frequent, 
and th(‘. shock much less. Distension, however, 
is usually a more evident feature. 

In cases of small-gut obstruction in which 
distension has develo])('d and in acute obstruc- 
tion of th(i large bowel in which distension is an 
early sign, it is necevssary to exclude mesenteric 
thrombosis or (‘inbolism, ursemia, and the late 
stages of jHU’itonitis from any cause. IJrcBmia 
should be diagnosed by careful consideration of 
the history and by examination of the urine for 
albumin. It is i)robably im])ossibl(‘. to dis- 
tinguish betwcion a late case of intestinal 
obstruction and cascis of mesenteric, thrmn basis or 
embolism, or late peritonitis. But in lat(i ])eri- 
tonitis the history should give sonu' indication. 
In the latter condition thc^re is usually j)ara]ytic 
or mechanical obstruction, whilst in late ob- 
struction there is fre^quentiy some jjcritonitis ; 
in peritonitis, howevt^r, the vomiting is seldom 
faeculcnt, as is cunnnonly the cas(^ with late 
obstruction . 

Strangulation of an cjolcrnal hernia. — This is 
the most frequent cause* of acute obstruction, 
is the most eiasily diagnosed variety, and yeit is 
reS[)onsible for more deaths than any other 
single cause. The reason for this is ])Tohably 
that the veiry visibility of the hernia deceives 
the observer as to the seriousness of the 
obstruction, and attempts at taxis are (con- 
tinued too long. More liv(;s would be saved if 
taxis wen; never attenij)ted on a j)ainful tense 
hernia, but every such case promptly handed 
over to the operating surgeon. 

2. Chronic obstruction of the small intestine 
causes recurrent attacks of acute abdominal 
pain and vomiting. The attacks tend to 
become more frequent, and ensue soon after the 
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taking of food. Gradual loss of weight occurs. 
Radiography after the administration of an 
opaque meal would serve to show the obstruc- 
tion. Exploration of the abdomen is some- 
times necessary for diagnosis. 

Chronic obstruction of the large howel is 
usually due to cancerous stricture or diverti- 
culitis. The su})j<‘ct is considered under In- 
testine, New Gkowths of. 

Treatment. -For the oj)erations appro, 
priate to the various forms of intestinal ob- 
struction the ri'.ader must be referred to works 
on operative surgery. Zachary Cope. 


infected hands, and direct autoinfestation frw 
dirty fingers is extremely common. 

The worms inhabit the whole of the larM 
intestine, including the appendix, and the adtSt 
females sometimes leave the anus in the even- 
ing. This causes itching, to relieve which the 
patient scratches himself and so gets eggs 
under the finger-nails and spreads them over 
the surface of the body. By picking the 
nose or sucking and biting the fingers — habits 
common in infected children — the eggs are 
conveyed to the upper part of the alimentary 
tract and a fresh generation of oxyurides is 
started. 


INTESTINAL SAND {Sable intcstwal).- ■ 
The passing of gritty particles by the bowel. 
There are two varieties — the true or inorganic, 
which consists of the phosphates or carbonates 
of calcium and magnesium ; and the false or 
organic, comprising indigestible particles of 
food, especially the sclerenchyma of pears and 
other fruits. Intestinal sand may be passed 
intermittently for several months in c-ascs of 


juucous colitis. 


Ere DEKTCK La ngmka i>. 


INTESTINAL TUBERCULOSIS {see Tx- 
TESTiNR, Tuberculosis of). 

INTESTINAL WORMS.— The worms which 
infest the human intestine will be considered 
in the following order : — 

EnTEROBIUS (OxYURIS) VERMICULARIS. 

TrICITURTS TIUCIIIURA ('rRlCflOCEniALUS 

disbar) . 

Ascaris lumbricoides. 

Ancylostoma duodenale. 

Negator ameuicanus. 

T\^:nia sauinata. 

T.v.nia solium. 

DiPHYLLOBOTURIUM latum (I)IBOTIIRIO- 
CEBHALUS LATUS). 

EnTEROIJIUS (OxYURTS) VERMICULARIS 

(Plate 15, Figs. 1, 1') 

This species, commonly known as the thread- 
worm or seatworm, is very small. The male 
measures 3-5 mm. in length by 0 1 mm. in 
breadth, the female 10 mm. by 0-5 mm. in 
breadth. The males are seldom seen. The 
sexes are readily differentiated, the male 
having a truncated and the female a pointed 
tail. The eggs aie oval (0 05 mm. long by 
0 02 mm. wide), with a thin shell consisting of 
three layers (Plate 15, a). .Primary infestation 
is due to their ingestion on fruit, vegetables, or 
other foods which have been touched by 


They are one of the commonest parasites 
of man all over the world, but occur chiefly 
in children and young adults. They are 
usually present in large, often in immense, 
numbers. 

Symptomatology.- -The worms themselves 
|>roduee no toxin, and do not injure the health 
in this way. Very large numbers may cause 
vague abdominal ))ain, or pain localized to the 
r<‘gion of tln^ appendix ; and some irregularity 
of the bowels, with excess of mucus in the 
stools, is not uncommon. The appetite may 
be(r(>me (uapricious. Local sym})tom8 are pro- 
duc(Hl by th(* nocturnal wanderings of the 
f<‘males, wliich often cause intense irritation. 
(Uiildren sleej) badly and wake unrefreshed, 
and so suffer deterioration of health. Scratch- 
ing the anus produces ec-zerna ; and in little 
girls, in whom the worms often wander into 
the vagina, a vulvo-vaginitis may be set up. 

The irritation of the perineum is a common 
cause of no(?turnal enuresis ; and more serious 
still is the fact that masturbation in both boys 
and girls frequently commences as a result of 
their presence, and may continue after their 
destruction. Their preseniie will often prevent 
the cure of a chorea, tic, e{)ilep8y, or functional 
nervous disorder. Convulsions also may be 
caused in rickety infanta. 

Diagnosis. —Any of the symptoms just 
described occurring in a child should lead to 
an inspection for the parasites in the evening. 
The stools may also be examined for ova and 
adult worms. 

Treatment. — This must be directed chiefly 
to prevent reinfestation. The child should wear 
drawers in bed to prevent scratching. The 
anus should be rubbed nightly with a mercurial 
ointment. The finger-nails should be kept 
short and clean, and picking the nose an4 
biting the fingers should be prevented as 
as possible. To get rid of the worms, them* 
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selves the simplest way is to use an enema of 
salt and water, a tablespoonful to the half- 
pint, or infusion of quassia. 

If this is repeated nightly while th(^ worms 
are numerous, and then at longer intervals, 
the patient will be free in six weeks, unless 
reinfestation occurs. Worms continue to 
mature for that period from a single infesta- 
tion, and since the enemata do not reach the 
whole of the large int(\stiiie a more rapid cure 
is impossible. 

Tbichuris TRicniURA (Tktohocephalus 
DISPAR (Plate 15, Figs. 2, 2') 

The whipworm is a very common j)arasite. 
It has a long filiform anterior half with a thicker 
posterior half. The female is about 50 mm. 
long, the male somewhat shorter. Their chief 
habitat is the caecum, where they imbed their 
filamentous extremity in the mm^ous mem- 
brane. They are usually present in small 
numbers and cause no symptoms. lnf(‘.statiou 
occurs by food and water. 

Symptomatology, diagnosis, treatment. 
— In large numbers the worms may cause 
anaemia — ^for they feed on blood —and reflex 
symptoms of varying severity. Occasionally 
perforation of the intestine occurs. They may 
be recognized by the characteristic ova, which 
have a transparent projection at each end 
(Plate 15, b). No anthelmintic is reliable. 

Ascaris LUMBRicoiDES (Plate 15, Figs. 3, 3') 

This species, the roundworm, somewhat re- 
sembles an earthworm in size and shape, being 
some 15-25 cm. long in the male, and 20-40 cm. 
long by 5 mm. wide in the female. The colour 
is reddish yellow and the surface roughened. 
The egg has a chitinous shell with a thick 
outer coating of alhuminous material, irregu- 
larly nodulated and stained browui or ye.llow. 
The contained ovum is unsegmented. (Plate 
15, c.) 

The worm occurs all over ilie world and 
infests people of all ages, though it is com- 
monest in children in European countries. The 
individual rarely harbours many, but some- 
times very large numbers are present. They 
live in the upper part of the small intestine, 
but sometimes wander ; they have been found 
in the glottis, the nares, the bile-ducts, the 
peritoneum, and in the contents of a so- 
called verminous abscess. 

The egg can live for many months after 
leaving the body. It is probable that infection 
occurs through the ingestion of eggs in water or 


uncooked food without the intervention of any 
intermediate host. 

Sjnnptomatology. — In a majority of cases 
no symptoms are produced. In others, especi- 
ally children, abdominal j)ain, dull or colicky, 
nausea, vomiting, and irregular action of the 
bowels may be caused. An illness simulating 
typhoid fever has been caused occasionally. 
The appetite may be poor, or ravenous, or 
perverted. Ansemia and sometimes slight co- 
sinophilia may be found. Nervous symptoms, 
often severe, are not very uncommon in the 
more heavily inf(‘stcd c-ases ; these include 
reflex irritation of the nose, deafness, dumb- 
ness, amaijrosis, paralyses and other neuroses, 
epileptiforjn attacks, and tics. That they are 
produced by ascaris is proved by their being 
cured at once by the expulsion of the worms. 

Diagnosis. — If one w'orm has beem passed, 
others liiay be present. Apart from this, their 
presence c.an be suspected from the sym})toms, 
and confirmed by examining the stools for the 
ova, which in infested individuals are present 
in immense numbers and can be recognized 
with ease. In doubtful cases there is no harm 
in giving a dose of santonin. 

Treatment. — Santonin is the best remedy. 
It can be given wdth calomel or scammony, 

2 gr. of each for a child of over 2 years of age, 
up to 5 gr. for an adult. It is very effective 
combined with i-astor oil, administered at bed- 
time, and follow'ed iji the morning by a second 
dose of castor oil. An ov<irdos(‘, of santonin 
may (‘aiisc ])urgijig and vojiiiting, or even con- 
vulsions and death, so that in very young and 
weakly infants it should be used with caution. 
It may cause yellow vision, and makes the 
urine a dee]) y(‘llow, which becomes ])ink on 
the addition of a caustic alkali. 

Ankylostomiasis or Uncinariasis 
(Plate 15, Figs, 4, 4', 5, 5') 
Hookworm disease, as this affection is also 
called, is causid by infection wuth one of 
the two hookw'orms, AncyloHoma duodenale 
{Uncinaria duodemdU) and Necaior americanus 
{Viwinaria americana). In Eng'and it is 
sometimes knowm as miner’s anaemia. 

Ancylosionm daodtmale . — In both sexes the 
body is cylindrical, and white in colour, unless 
filled with blood, which imparts i o it a reddish 
tinge. The males are 8-10 min. long the 
females 10-12 mm. The mouth in both sexes 
is formidably armed, there are four strong 
curved chitinous teeth near the margin placed 
ventrally, and tw'o placed donsally, whilst at 
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Plate 15.— INTESTINAL WORMS, WITH OVA 


1, Knterobius (Oxyuris) vermioularis, male, x 8. 

1', „ „ „ female, x 8. 

2, Tricburis irichiura, male, x 5. 

2', „ „ female, x 5. 

3, Aecaris lumbricoides, male. | nat. size. 

3', ,, „ female. | iiat. size. 

4, Ancylostoma duodeuale, male, x 10. 

4', „ „ female, x JO. 

a, Necaior amcricanus, male, x 10. 

5', „ „ female, x 10. 

0, Tffinia saginaia, head, x 7. 

O', „ „ progloitis (mature), x 2. 

7, Tuonia solium, head, x 7. 

7', „ M proglottis (mature). X 2. 

8, Diphyllubothrium latum, head, x 8. 

8', „ „ ,, fairly mature proglot- 

tis. X 10. 


A, Ovum of JSnterobiu.s vermicularis. 




Trichuris trichiura. 



Ascaris liunbricoides. 



Ancylostoma duodenale. 

E, 


Is'ecator americanus. 



Tienia sagiuata. 



„ solium. 

u, 


Dipbyllobothriiun latum. 


All X 400. 
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the base of the oral cavity lie a single conical 
projection on the dorsal side and two lamellae of 
chitin on the ventral. The male worm becomes 
gradually broader towards the anal extremity 
and ends in a broad expansion, the genital 
bursa, which has two large lateral and a small 
dorsal process or expansion. In the bursa are 
two fine spicules. 

The female terminates in a tapering extremity 
and the vagina opens at the junction of the 
middle and posterior thirds of the body, so 
that in copulation the sexes form the figure Y. 
The eggs are oval (006 mm. by OOt mm.), 
with a thin shell and segmented contents (Platk 
15, d). Enormous numbers arc being con- 
tinually laid by the mature females; they 
leave the body in the fsecos. Under suitable 
conditions of warmth and jiioisture develop- 
ment pro(;eeds with great rapidity, and in om^ 
to three days a rhabditiform larva, 0-21 mm. 
in length, emerges. The young larva is very 
active and feeds on organic matter, growing 
fast and changing skin twice. When about 
0*6 mm. long it ceases to feed and becomes 
less active, but is much more r(‘sistant to 
changes in its environment. 

Larv© can live for several months in the 
moist earth, awaiting an opportunity to enter 
another host by piercing the unbroken skin 
of the hands or fe(‘t. It is ]>r()babh^ that infes- 
tation never occurs by din'ct transference to 
the alimentary canal in food or water. From 
the lymphatics of tiie skin the larvae ))roeeed in 
the lymph-strc^am to the thoracic duet, and so 
into the venous system ; or they may pierce a 
superficial venule, and reach it more directly. 
Passing through the riglit side of the heart 
they reach the pulmonary capillaries, and from 
these make their way into the air-vesieles. 
They then pass up the bronchioles, bronchi, 
and trachea, and, turning down into the (eso- 
phagus, pass through tiie stomach, and at last 
come to rest in the lower part of the duo- 
denum or upper part of the jejunum. Before 
becoming adult they ])ass through three more 
stages, and at the end of the second of these 
acquire the hooked teeth. They are mature 
in a month. Great numbers often infest the 
same person, so that hundreds or even thou- 
sands are sometimes found in the small in- 
testine. They oftc'u move their position, and 
the oozing of blood from the minute wound.s 
may cause serious loss if many hookworms are 
present. 

The geographical distribution of ankylosto- 
miasis is very wide, and is only limited by the 


susceptibility of the young larvn to cold. The 
species inhabits the whole tropical and sub- 
tropical belt, but in temperate climes is only 
endemic in specially favourable localities. 
The best-known is the St. Gothard Tunnel, 
where the worm was first recognized as the 
cause of “tunnel disease.” It is common in 
the Westphalian coal-mines and the tin-minea 
of Cornwall, where it produces the so-called 
miner’s anaemia, and it has recently been 
im})orted into some of the British coal-mines. 

Symptomatology. — Considerable irritation 
of the skin is sot up by the entrance of numbers 
of larvae, and a dermatitis known in Ceylon 
as “ coolie itch ” and in Cornwall as “ bunches ” 
is produced. The adult worms cause a train 
of symi)tonis due in part to loss of blood and 
in part to irritation of the alimentary canal. 
The earliest of the latter are epigastric tender- 
ness and pain, relieved by taking food. The 
appetite is generally unnaturally large, but 
may be lost or perverted. Constipation is the 
rule, but sometimes there is alternate consti- 
pation and diarrhoea, apt to be accompanied 
i)y colicky pain. The loss of blood leads to 
the usual symptoms of ansemia — pallor, shoit- 
ness of breath, faintness, })alpitation of the 
heart, and general lassitude. The heart-muscle, 
insufficiently nourished, becomes fattily de- 
generated, and dilatation of tho organ with 
loud hffirnic murmurs can be detected on phy- 
sical examination. The patient remains fat. 
(Edema is common in the graver cases, at first 
confined to the feet, later becoming general, 
and accompanied by passive efEusions into the 
serous cavities. In the dark races the pallor 
is best observed by making the patient put 
out his tongue*, the (‘xtreine wliiteness of which 
makes a striking contrast with the pigmented 
skin. 

The worst cases sink rapidly and die from 
exhaustion. Less severe cases continue for a 
long time in a state of ill-health, and chronic 
infestation in children leads to infantilism with 
stunting of growth and delayed puberty. 

The type of aneomia produced resembles that 
of chlorosis, and is of a high grade, with great 
increase in the volume of the blood. A count 
of less than 1,000,000 red cells per c.mm. is 
not unknown, whilst one of 1,500,000 is com- 
mon. The heemoglobin is reduced still more, 
and a low colour-index is produced. A film 
shows the presence of normoblasts in most 
cases, of megaloblasts occasionally, and of 
poikilocytes. There is often a leucocytosis, and 
in the more recent and acute infestations it may 
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reach up to or above 50,000 per c.mm. Eosino- 
philia is the rule, eosinophil cells averaging 
10 per cent, and eometinies forming 50 i)eT 
cent, of the total white cells. 

Diagnosis. — Among coolies in the tropics 
there is a very high incidence of infection, 
often as high as 80 per cent., but only a small 
proportion of these suffer from the symptoms 
of ankylostomiasis, though all arc a source of 
danger to others. Any anajmia, especially ac- 
companied by digestive disorder, in one who 
lives in or has recently left the tropics should 
raise a suspicion of parasitism by the hook- 
worm. A blood-count should be undertaken, 
and anaemia of chlorotic type with eosinophilia 
would be strongly confirmatory. Definite proof 
can be obtained by examining the stools for 
ova. If they are present their numbers give 
an indication of the number of worms — 150 
per eg. of faeces represents about 1,0CK) worms. 
Eosinophilia and pronounc(‘d anaemia arc more 
commonly due to ankylostomiasis than to any 
other condition. 

Treatment. — The usual remedies arc thymol, 
beta-naphthol, the two in combination, or oil 
of eucalyptus. The dosage depends largely on 
the age and condition of tlic patient. Thymol 
should be given in large doses, 15-30 gr., at 
8, 10, and 12 noon, and a purgative should be 
administered if the bowels have not been opened 
freely before midnight. Great care should be 
taken to prevent absorption ; alcohol in any 
form, glycerin, turpentine, and alkalis should 
be absolutely prohibited. Even with every 
precaution, cases of poisoning with delirium, 
collapse, and even death occur now and then. 
Beta-naphthol is safer and equally efficacious. 
To a strong adult 30 gr. can be givmi thrice at 
two-hourly intervals, followi^d in another two 
hours by 1 drachm of magnesium sulphate. 
In the worst cases and in children it is wiser 
to give 10 gr. once a day for a week instead. 
These methods should he modified for inter- 
mediate cases. The stools should be examined 
eight days after the treatment, and, if ova are 
still present, the course should be reptjated. 

With oil of eucalyptus the following mixture 
is a good one : — 

Oil of eucalyptus n\xxx. 

Chloroform lllxl. 

Castor oil 3^* 

Give half the mixture on waking, and the rest 
half an hour later. Eepeat on alternate days until 
the Btoola are free of ova. 

Whatever treatment is adopted, the patient 
should be fed on easily-absorbed concentrated 


food for two days before it is started, and an 
enema given. In the intervals between the 
separate courses of vermifuges, give iron for 
the ansemia and continue it afterwards until 
the blood is normal. 

Necalor americanus. — The American hook- 
worm closely resembles the common species in 
general characters, but difTers greatly in the 
buccal armature. The oral cavity is small, 
wnth a ventral pair of semilunar cutting plates 
and a pair of less well developed dorsal plates 
of the same kind, and deep within are pairs 
of dorsal and ventral teeth of small size. The 
ova are larger and a little more pointed, but 
are smooth and have segmented contents. The 
life-history is incompletely known, but prob- 
ably agrees with that of the ancylostoma. 
The adult worms live in numbers in the upper 
])art of the small intestine. This is the prevalent 
species in North and South America, and also 
occurs in Africa and the Indo-Malayan region. 
The ova (Plate 15, e) resemble those of A. 
duodenale. The symptoms, diagnosis, and 
treatment are the same as those of ankylos- 
tomiasis. 

Tapeworms 

Twnia sa.ginata {T. mediocanellata). — This 
taiKJworm (Plate 15, Figs. 6, 6') attains a 
length of 4-10 metres. The head is cubical, 
grey in colour, and measures 1-5-2 mm. in 
diameter. There are four powerful suckers. 
The neck is Jong and (‘Xtensible and about 1 mm. 
w’ide. Behind the neck is the chain of pro- 
glottides, which become larger until those of full 
maturity are nached, the largest being some 
16-20 mm. long by 4-7 mm. wid<;. The 
total number is about 1,000 to 1,500. A 
few are shed daily and escape singly in the 
faeces or make their uwm way independently 
through the anus. Each progJottis has a 
genital pore which ojjcns laterally just behind 
the centre, and the openings show no regular 
alternation. Each leads to the uterus, which 
has 20-35 latciral branches, and these them- 
selves branch again. The ova are very minute 
(0*03-0 04 mm. long by 0-02-0 03 mm. broad), 
slightly oval and brown, and have a thin trans- 
parent shell. Inside a thick striated embryonal 
shell lies the six-hooked embryo. (Plate 15, 
F.) The adult tapeworm, usually solitary, 
lives only in the intestinal canal of man, 
sometimes for many years. The (jysticercus 
or bladderworm stage is passed in the ox, 
and is known as Cysticercus horns. After some 
months, if not ingested by man, it dies and 
becomes calcareous. 
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The cysticerci are very small transparent 
cysts (8 mm. by 5-5 mm.) with a minute 
central dot, the head. They are few in num- 
ber and are found in the muscles, especially 
the pterygoids. Infestation in adults o<‘<*urs 
through eating undercooked beef, in infants 
from feeding on raw-meat juice. 

The tapeworm is of worldwide distribution, 
but in the temj)erat(’! zone is most common in 
Eastern Europe, and Asia, and, although rarer 
in England, is nevertheless our commonest 
tapeworm. 

Twnia solium (Platp: lo. Figs. 7, 7') is 
smaller than T. saginata, being usually 2-3 
metres long. The head is rounded, with four 
suckiiFS, and a rostellum that bears 20 to 28 
hooks, alternately small and large, in a double 
circle. The neck is long and thin. The pro- 
glottides number 8(X3-9()0 ; the tiu-rninal ones 
arc long and narrow, as in T. sagiuata^ and 
measure 10-12 mm. by 5-0 mm, Tlie laterally- 
situated genital pores usually alternate evenly 
and are placed just behind the middle of 
each si^grnent. The uterus of the mature 
proglottis has a central trunk v/ith 7-10 lateral 
branches, which themsclv(‘s branch again. 
The eggs, minute and globular (0 03-0 035 mm. 
in diameter), havc^ a thin shell ; the embryonal 
shell is thick, radially striated, and yellowish 
in colour. Within is the six-hooked embryo. 
(Plate 15, o.) The proglottides usually fall 
off in small chains and pass out in the faeces. 
The ova are expelled by the contractions of 
the proglottis, and are taken into tluj stomach 
of the internuMliate host. The shell is dis- 
solved in thc! gastric juice, and the free 
embryo ])ushes its way through the intestine 
into the viscora, muscles, or connective tissues, 
especially the intramuscular connective tissue. 
Here a small clear oval cysticerims (8-10 mm. 
long) develops, within which lies the invaginated 
luiad of the worm. The imrasite in this stage is 
the CysUcercus cdlulosce. The favourite host 
is the pig, but man is sometimes attacked. 
Cysticerci generally die and undergo calcifica- 
tion after a few mouths, but may live for years, 
^rhe adult worm infests man alone through the 
eating of measly ])ork, and several are generally 
present in one jiatient. 

Diphyllohothrium latum {DibolhriocepJialus 
latus). — The broad tapeworm (Plate 15, Figs. 
8, 8') is 2-12 metres or even more in length. 
The flattened oval head has two deep, sharp- 
edged suctorial grooves on each side. There are 
no hooks. The neck is long and thin, and the 
proglottides are short and broad (10-12 mm. 
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by 4-6 mm.). Even the most elongated are 
no longer than they are broad. The two 
sexual openings, close together, are placed near 
the centre of the ventral surface. 

In ripe segments the uterus is much folded 
and forms the “ uterine rosette.’* The eggs are 
relatively large (0 07 by 0 045 mm.), with a 
brown shell and segmented contents. (Plate 
15, IT.) They are deposited before the pro- 
glottid(;s become detached. The embryo leaves 
the egg after lying in water for some weeks. 
At first it is ciliated, swims actively, and has 
three pairs of fine hooks ; later it escapes from 
its ciliated coat and then creeps along the mud. 
'riie first host is a cy clops or diaptomus, in 
which it passes the ])rocercoid stage. This is 
eaten by the second host, some fresh-water 
fish — pike, perch, trout, and others— and the 
(‘inbryo settles down in the muscles, intes- 
tinal wall, liver, s])leen, or sexual gland. It 
then elongates, loses its hook, and develops 
sucking grooves. The head and tail are in- 
vaginated. This, the plerocercoid, is resistant 
to smoking, salting, and pickling. The adult 
worm develops in man, the dog, and the cat 
from eating fish containing living plerocercoids, 
and can survive for many years, several gener- 
ally dwelling in each host. The distribution 
is local, the chief centres being the shores of 
the Baltic, the Swiss lakes, Japan, and Turkes- 
tan, but from eating exported fish isolated 
cases occur all over the world. 

Symptomatology and pathology. — Often 
no sym})toms are produced by tapeworms ; in 
other cases there are digestive disturbances. The 
appetite may be ravenous or capricious, with 
nausea, vague abdominal pains, or even colic. 
The bowels are generally irregular. Anaemia 
is sometimes present, due to absorption of 
toxins, which also cause a transient eosino- 
philia. The dibothriocephalus occasionally 
causes a condition resembling pernicious anae- 
mia. Nucleated red cells, chiefly megaloblasts, 
are present, and there are poikilocytosis and 
polycliromatosis. Nervous symptoms of some 
severity, such as epileptiform attacks and 
hysterical manifestations, have been caused 
by tapeworms, but much less often than by 
roundworms. 

The Cysticercus celluloses is met with in 
small numbers or in hundreds or even thou- 
sands. It is commonest in the brain and eye, 
rarer in the heart, liver, lungs, and subcutan^ 
ous tissues. In the brain it grows in the pia 
or arachnoid mater, reaches a diameter of 
10-20 cm., and has many branches — Cysticercus 
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racemosus. The symptom k are tliose of cere- 
bral tumour. Exact diagnosis is seldom made 
in the absence of subcutaneous cysticerci in 
addition. I’hese forjn small cysts about the 
size of a pea. In the eye they destroy tJie 
organ, in the heart they ])rodiK.‘e irregularity, 
and in the lungs a condition which re.sembles 
asthma. 

Diagnosis is usually made; by the patient 
discovering ripe progloitidc^s in tlie clothing or 
motions. By examination of a ripe ])roglottis 
the sj)eeies of tapeworm can at onec^ be 
determined. 

Treatment. — Though it is quite easy to in- 
jure a tapew'orm sufficiently to get rid of most 
of the proglottides, it is difficult to dislodge tlie 
head, and, unless this is done, the worm 
will grow again and begin to east off segmejits 
in about two or three months. Great can*, 
therefore, is necessary. Fluid and concentrated 
food, such as lean meat, milk pudding.s, 
and jelly, must be given for two or tbrc'e 
days before the vermifuges, so tliat there is 
no bulky residue in the intestine. Syrup of 
figs or some similar laxative must ])e given 
cacih morning, and an ene.uia of soa]) and water 
each evening. The ])ationt must remain in 
bed the day the drug is given. Filix mm; is 
probably the best, especially for T. solium and 
D, latus. The liquid cixtract of male fern is 
usually given in capsules owing to its nauseous 
flavour ; but a not unpleasant jelly can be 
made by using the following formula : — 

Liquid extract of male fern 3i^®* 

Gelatin gr. Ivi. 

Glycerin 5i* 

Elixir of saccharin nfv. 

Oil of cinnamon ll^iss. 

Water 5b s.s. 

Fifteen minims of the extract to be given every 
fifteen minutes until four to six doses have been 
administered. 

If no aperient action has taken place after 
two hours, a tabicspoonful of castor oil should 
be given, and repeated in half an hour if 
necessary. 

Pclletierinc taniiate or sul])hate may be 
given in doses of 5-8 gr. in the early nioTiiing, 
followed by a tabhispoonful of castor oil half 
an hour later. Kousso in doses of 5-8 oz. 
made from the fresh material is effective, but 
owing to the danger of vomiting with conse- 
quent infestation with the Cysticercus cellulosoi 
it should not be given for T. solium. Oil of 
turpentine 1 oz. with castor oil 1 oz., in an 
emulsion with yolk of egg, is an efficacious 
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but unpleasant remedy. Oil of eucalyptus as 
given in ankylostomiasis is good. 

For young children a smaller dose of male 
fern may be given, but the safest drug is an 
electuary of bruised pumpkin seeds 1 oz. 
pounded with sugar and honey. 

Among the less cojniiion tapeworms are two 
very small spe(ries of Hymenolepis and a larger 
Dijiylidiuni. Hymenolepis nana occurs (diiefly 
ill children and is usually present in huge 
numbers. There is probably no intermediate 
host. H. (Jiminuta, a tajMJWorm of rats and 
mice, occurs in children : its iiitenmjdiary hosts 
are various insects. The frequency of these 
parasites in the British Isles and N. Europe is 
doubtful. Dipylidium caninuni, a j^arasita of 
dogs and cats, is oe-casionally found in children 
wlio are infested by liee and fleas containing 
the cysticerci. 

For Twnia ecMnocoixus, sec Hydatid Dis- 
E. A. Cockayne. 

INTESTINE, NEW GROWTHS OF.— 

New growths of the small wicsiine may be 
cousid(*red very briefly. Benign tumours of 
this part of the bowel are. ran*. ])atliologic{il 
curios. The only one whici) is common enough 
to be of any importance is tluj adenoma wlii(5h 
forms a i)edunculated growth projecting into 
the lum(*n of tin* gut ; suejj a growth may 
initiate an intuss use.(*] )ti()n. Malignant tumours 
are also rart*. Carcinoma (columriar-celled) is 
m(‘t witli in tin* lower part of the ileum, and 
gives rise to obstruction of the lower small- 
gut ty))e {see. Intestinal Ons'j'itucTioN). The 
])ain is usually more violent than in obstruction 
of the colon by a similar growth. Very rarely 
a constricting type of cancer may affect the 
jejunum. 

Sarcoma, either round- or spindle-celled, may 
occur in young jKtojjle, but the symj)toms are 
not very (•haracteristie until a tumour ap])ears. 

New Growths of the Lah(;k Intestine 

There are two varieties of new growth of the 
large.'gut which are. fairly common, one simple, 
the other malignant. 

Adenoma of Lieberkiihn's glands i» the 

common simple tumour. It may occur singly 
or in numbers. The common rectal polyp of 
children is of tlie same tyjie. When multiple 
the tumours may be studded along the whole 
course of the colon. They may be sessile but 
are frequ<;iitly polypoidal. The S3nnptoms to 
which multijile papillomata give rise are — (1) 
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attacks of colicky pain due to irregular colonic 
peristalsis, (2) diarrhoea or the passage of blood 
and mucus, (3) t(‘n(^slllus when the lower part 
of the rectum is involved, (4) tenderness along 
the course of the colon, (5) progressive aiifieiuia 
due to the repeated small haemorrhages. The 
diagnosis is soon settled by digital rectal 
examination and sigmoidoscopy. 

Treatment. — Many of the lower polypi can 
be removed if an an®sthetic be given, the 
proctoscope*, inserted, and forceps passed in to 
grasp and pull down those that are accessible. 
Frequently, however, th(? whole course of the 
colon may be affected, and then, ay)art from the 
radical op(^ration of excision of the colon 
(which is by no means free from risk to life), it 
is only possible to palliate the condition by 
injection per r(‘ctum of astringents or of a 
dilute solution of resorcin. A[)pendicostoTny 
or caBc-ostomv and irrigation from above might 
in some cases l)e a<lvis(‘d. 

Cancer of the colon at;oounts for about 
one in every two hundred cases admitted to 
the surgical wards of a general hospital. It 
is most common in the sigmoid (iliac an<l pel- 
vic) colon ; then tlic! fre(piericy of incidence 
diminishes in the following order, viz. ccecum, 
transverse colon, splenic tlcixun^, hepatic, tiexure, 
ascending and descemding colon. (For cancer 
of the rectum, see Kectum. New Giiowths op.) 

Pathology. — The microscopic anatomy in 
practically all oases is that of a columnar-celled 
carc,inoma, which arises from tlu^ glands of 
Lieberkiihn. Wide variations exist in the 
reaction of the connective tissue to the invading 
cancer-cells. If there is but slight resistan<-e 
to their advance a tumour forms by the exten- 
sion of the growtli both along and round the 
bowel. This form is juone to degenerative and 
ulcerative changes. In otlnsr cases the cancer 
is strenuously resisted by the formation of 
(connective tissue, which (contracts and stranghss 
the advancing cancerous cells. This progress 
is comparable to the gradual advance of an 
atrophu! scirrhus of the breast, with the im])or- 
taTit difference that the breast complaint may 
not cause any great inconvenience for years, 
while the bowel h'sion tends to obstruct the 
luiimn exactly in y)roy)()rtion to the natural 
attempts at cure. The lymphatics and blood- 
vessels course round the bowel-wall in a 
circular fashion, so that a ring of involved tissu(* 
is soon formed. Two main clinical types can 
therefore be recognized -the first with tumour- 
formation growing fairly rapidly ; the second 
with no tumour to be felt, but causing a hard, 


malignant ring, which constricts the boW. 
This ring growth is often very narrow, and 
sometimes it might seem as though a pieoe of 
string had been tightly tied round the bowel. 
By recalling the normal sacculations of the 
large bowel, one can easily appreciate that it 
may need a very careful search to discover the 
puckered ring, even when the hand is inside the 
abdomen. There is a third and rarer variety of 
cancer of the colon which deserves a passing 
mention — that is, a malignant growth that 
takes origin from a simple adenomatous 
polypus. 

The progress of cancer of the colon is usually 
comparatively slow. It lias been stated to be 
thti least malignant of the carcinomata. For 
a long tiim^ th(* diseas(^ is limited to the bowel, 
and the lymphatic, glands are involved later 
than is the rule in most other parts of the body. 
One obsi*rv(-!r found that in 40 per cent, of fatal 
cas(\H the disease was limited to the gut. This 
would probably prove to be an under-estimation 
of the fr<Mpi(‘n(;y of gland-involvement if a 
larg(‘r s(*ri(‘s of cases were taken. 

The local changes which result vary accord- 
ing to th(‘. typ(‘ of growth. The first type, 
which grows ratlier (piickly and forms a 
palpable tumour, is not so apt to cause intes- 
tinal obstruction ; it is mon^ cellular and softer 
than the second type, and although it may 
project into the bowel lumen so as to impede 
the advance of the contents, yet ulceration 
eommoiily minimizes or removes the obstruc- 
tion. It is also more likely to spread to 
neighbouring organs and cause infiltration of 
adjacent viscera, such as bladder, kidney, and 
j)ancreas ; infection of the ulcerated surface 
occurs, and th(^ symptoms of colitis result. 

The se(K)nd tyjje, or annular scirrhus ^ pro- 
duc(*s a slow but sure narrowing of the lumen of 
the gut, le.ading to hypertrophy immediately 
above the growth. This compensatory hyper- 
trophy continu(^s pari'passu with the increasing 
obstruction until urgent symptoms arise from 
an attack of acute intestinal obstruction. It 
is a curious fact that in such an event the 
caecum is usually the most distended portion of 
the gut, even though the obstruction be so far 
on as the sigmoid flexure ; this distension may 
proceed almost to bursting-point. At least a 
partial explanation of this may be afforded by 
the researches of Cannon and others, who have 
shown that anti peristalsis is one of the normal 
movements of the ascending and transverse 
portions of the colon. It is possible that an 
organic obstruction may produce stoima of 
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antiperistaltic waves ending at the csecnm, 
which consequently becomes greatly distended. 

Symptomatology. — The signs and symptoms 
differ according to the pathological character- 
istics of the cancer. There is no constant, 
ordered sequence of symptoms, for any one 
of a large number may be the first noticed. 
Constipation, diarrhoea, vomiting, pain, a 
tumour, increasing distension of the abdomen 
— one or several of these may herald the 
subsequent course. A point to be laid stress 
upon is that the condition may be latent, 
and an attack of acute ox subacute obstruction 
may be the first serious symptom to which 
attention is drawn. I’liis is especially true of 
the scirrhous type. It is quite common to mc'ct 
with cases which furnish a history of only a few 
weeks’ consti])ation in wiiich the growth as 
seen at operation certainly must have been 
growing for a much longer p(‘riod. It is there- 
fore all the more nec(‘ssary to ])ay attention to 
slight symj)toms of bowel trouble, so that, if 
possible, any morbid conditio]i may be detected 
in the earliest stages. 

The symptoms may be classified under six 
headings, but it must be rcmcmlx'rcd that only 
one or two of the grouj) inay be ]»r(‘Sent in any 
particular case. 

1, Symptoins diie to howel ohstmetion . — 
These are ])ain, constipation, distension, nausea, 
vomiting, and visibh* peristalsis. The jiain is 
due to the contractions of the gut above the 
narrowed i)art, and, like all violent contractions 
of circular involuntary muscle, is cramp-like or 
colicky in character. 1 Usually it has no direct 
time-relation to the taking of food, but is often 
increased by taking aj)erients. In one ])aiient 
whom I saw the taking of sweet things incr(‘ased 
the pain. Very frequently the site of the 
maximum j)ain indicates the ])osition of the 
growth. Hurst has shown that intestinal j)aiii 
is chiefly due to distension ; if we consider a 
peristaltic wave ])assing along the bowel, the 
pressure inside the lumen would certainly be 
greatest just above the obstruction, and in the 
colon, unlike the small intestim*, pain is some- 
times localized with fair accuracy. Sometimes 
a patient will d(‘scribe it as travelling across 
the abdomen and increasing in intensity u}) to 
the site of maximum pain. During the early 
stages it is commonly mistaken for indigestion, 
and if accompanied by nause^a or sickness is 
attributed to a bilious attack.” Vomiting is 
an infrequent occurrence until rather late, for 
the large bowel is muc^h more tolerant of 
obstruction than the small intestine. 


Gradually increasing constipation is often the 
first abnormality, and if this supervenes in a 
j)eT.son over middle*, age who has previously been 
perfectly re-gular as to the bowels, susjueion 
should be aroused and a thorough inve.stigation 
carried out. By constijiation is meant the 
abnormally infn'quent or insufficient y)assing of 
formed faeces. The consistence must be ascer- 
tained, since tlu^ so-called spurious diarrhoea 
due to irritation may causes frequent but in- 
effective movements of the bowel. Alternating 
constipation and diarrha'a may thus occur. 
Occasional attacks of distension and flatulent’e 
are common. The distension may be limited 
to the T(*gion of the abdomen where the colicky 
pains are greatest. It may happen that the 
gradual increase in size of the abdomen may 
be the first symptom to cause alarm. Visible 
peristalsis may sometinu's be w'atched through 
the abdominal wall, and local swelling may 
subside with a gurgling sound due to passage of 
flatus through the stricture. 

All the a})ove symptoms are frequently so 
slight as to be r(*garded as trivial, and com- 
pletdy negh'cted by the patient, so that it is a 
common ev(‘nt for an attack of acute intestinal 
obstrnctioji first to compel attention. 

2. Sywploms dve to howal ulceration. — Diar- 
rha'a ajid th(‘ passag(‘ of blood and mucus 
may rcisult from ulcc'xation of tlje bowel. As 
a rul(‘, the bh‘(*ding is an insignificant feature, 
but in rare cas(‘s quite yu'ofuse haunorrhage may 
ensue, doubtl('ss due to (‘Xosion of a vessel of 
some size. If the. cancc'r is high uj), the blood 
may be dark and resemble melama. No doubt 
occult blood would frequently be found in the 
fajces if it were more* commonly sought after. 
IViucus is frequently ])assed, and is j)r()bably due 
to irritation of the glands of the mucous 
membrane <*jiused by tb(‘ growth and by its 
attendant bacteria, which readily thrive either 
amidst the obstructed bowel contents or on 
the ulcerated surface of the cancer. Th(‘. fact 
that mucous colitis is often merely a symj)tom 
of some moK' serious disorder des(‘rves wider 
r<‘C()gnition. 

It would ajijiear that diarrhaia can result 
from two eauK('s. The s])urious diarrhoea, or 
the diarrluea of const ii)at ion, has aln'ady been 
mentioned ; in other cases, I believe, extensive 
ulceration at the site of the growth is suffi- 
ei('nt to caus(‘. it even wh(*n no obstruction is 
present. Moyiiilian asserts that diarrhoea is 
more common with growths of the right colon. 
The fact that diarrhoea may occur should be 
remembered, for it may lead j)atients to assert 
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that the bowels are regular. I know of one 
patient who suffered from diarrhoea for eighteen 
months before the disease was discovered. 

3. The preseme of a tumour . — A tumour is 
frequently felt. It may attain a considerable 
size before it is noticed. It is prone to break 
down into the bowel lumen, and consequently 
obstruction and pain are not so pronoimced. 
In the early stages the tumour is often mobile, 
especially wdieii situated in a })art which has a 
long mesentery, as the transv('rse or ])elvic 
colon ; mobility also occurs with tumours of the 
hepatic flexure, 'which inovt'S with the right 
kidney on r(‘S[)iration. Fixation occurs wlien 
any pericolitis superveiios. 

4. Symptoms due to extension to other viscera. 
— These vary according to the organ or viscus 
involved. The cancer may implicate the kid- 
ney or bladder, and set up symj)toms suggestive 
of stone or othcir disease liable to attack those 
viscera. It may infiltrate the stomach wall and 
cause simulation of gastric disease. Tdeeration 
may cause fistulous connexiem bctw(‘en a quirt 
of the colon and the small intestine or another 
part of the colon. It is uncommon to meet 
with serious extension to other organs. 

5. Symptoms due to pericolitis and ji^ritoneal 
infection . — Inflammation of tin*. ti.ssucs round 
the colon may lx* cons(‘quent on ulceration and 
extension of a malignant growth. A hx'al 
absciess may fortu and mask th(5 firimarv con- 
dition. Sonu'times ]:orforatiou of the bowel 
suddenly takes place into the general peri- 
toneal cavity, and diffuse and fatal peritonitis 
ensuiis. 

6. General symptoms are absent at first. The 
patient often looks robust. Lat(‘r, as the 
growth advances, loss of weight oc.curs, and 
anaiinia and cachexia dt^velop, but a large 
number of })atitmts come to a fatal ending 
from obstruction before they have wasted to 
any noticeable degree. 

Diagnosis. — Xny patient who complains of 
the recent onset of symptoms wliich might be 
attributed to caniuw of the colon sliould have a 
most complete examination {see Abdominal 
Tumours, Diagnosis of). Bowel irregularity 
supervening after middle age should never 
be overlooked. After a careful history of the 
case has been obtained, the abdomen should be 
inspected to detect unusual fullness, distension, 
or visible peristalsis ; paljiated to find any 
tumour, and percussed in the flanks to see if 
there is any free fluid. It must be remembered 
that the transverse colon often sags down to the 
iliac fossa or pelvis, and that the sigmoid may 


be on the right side of the middle line. Little 
help is gained by auscultation, since borboiygmi 
are usually audible without the help of the 
stethoscope. 

A digital examination per anum is imperative. 
A (iancer of the jielvic colon may occasionally be 
thus felt, for it sometimes prolapses into the 
lower j)ortion of bowel, which may be ballooned. 
This })r()la))se is a})t to mislead as to the true 
distance of the growth from the anus. It is 
also important to make a bimanual recto- 
abdominal examination, for some small mobile 
growths of the pc^lvic colon can thus be 
detected. 

Since a certain number of colon-cancers 
occur in that part which is suitable for endos- 
copy, some may be revealed at an early stage 
by the use of th(> sigmoidoscope. Endoscopy 
of the sigmoid is free from risk if due precautions 
lx* taken, and furnishes most valuable informa- 
tion. For the t(‘chniqu(*, .sec Sk^motdoscopy. 

Another valuable method of diagnosis is the 
taking of an X-ray j)hotogiaph of the abdomen 
after the administration of a bismuth meal. 
Any stricture is beautifully demonstrated, 
for the bismuth mush becomes massed on the 
proximal site of the obstruction, and a thin 
line, may indicate its slow progress through 
the strictu^f^ It has been found experi- 
mentally that food takes about four hours 
to reach the C8pciiiu, and from this it takes 
about two hours to traverse each of the 
as(M*nding, transverse, and des(x*nding j)arts cf 
the colon. If it is thought that the obstruction 
is in the lower sigmoid, then the bismuth 
emulsion can be admmistered as an enema 
given in the knee-elbow position, and possibly 
through the sigmoidoscope. Tliis method of 
diagnosis may enable one to diagnose the 
obstructing form of colonic cancer at an early 
stage. {See also X-Kays, Diagnostic Uses op.) 

In spite of all these methods, there will 
remain some cases which present indefinite 
symptoms and in which diagnosis is doubtful. 
The question of an exploratory abdominal 
section then arises. If the general condition is 
good enough, this is a justifiable and necessary 
procedure, and should be strongly urged upon 
the patient ; but in constitutionally feeble sub- 
jects it is not wise to open the abdomen unless 
the indications are very definite. 

Differential diagnosis . — The conditions from 
which cancer of the colon has to be distin- 
guished are numerous. The early s 3 rmptomfl 
of obstruction, colicky pain, flatulent, and 
occasional vomiting, are frequently ascribed to 
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dyspejisia. When a more acute attack of 
obstruction supervenes, several conditions need 
to be excluded. Some help is afforded by the 
fact that, excluding strangulated hernias, c.an- 
cer of the colon is the commonest cause of 
acute obstruction in persons over middle age. 
Volvulus is likely to give rise to more acute 
symptoms, and the distension to come on more 
rapidly. Subacute volvulus can rarely be 
diagnosed from cancer of the colon before 
operation. Intxissusception in the adult is 
rare, and when it does occur is sonictimes 
caused by a malignant growth. Swiple stric- 
ture of the colon cannot be diagnosed from 
cancer before operation ; indocid, a micros' 
copical investigation is sometimes needed to 
establish the distinction. It is well known 
that symptoms due to obstruction of the 
large intestine are much less acuite than those 
resulting from a similar obstruction of the 
small gut. Vomiting is less j)ronounc(‘d and 
comes on later, while pain is usually much less 
acute. This is what oik' would expect, for the 
fluid contents of the jejunum and ileum })a.ss 
along quickly at tin; rate of 5 ft. an hour, while 
the colon usually retains its more solid contents 
for many lumrs, and Jiuiy do so in some cases 
even for days or we(‘ks without any serious 
consequences. 

There is sometimes an inb'rniittenee in the 
acute obstruct i\’e syni|)roms caused by cancer. 
Those cases that come under observation with 
a tumour may be rather ]tuzzling. In the 
CBBcal region such a lump may lx* mistaken for 
chronic appendicitis or hyperiroph le tuhcrculo.sis 
of the ccBmm. A careiul history should dis- 
tinguish the former, but tin; latter may be 
indistinguishable from cancer unless tubercle 
bacilli are discovered in the faeces, or one of tlu* 
tuberculin tests gives a jositive indic.ation. 
Absolute diagnosis is not so important, since 
excision is probably the best treatment for 
hypertrophic tuberculosis. At the hepatic 
flexure tumours of the kidney, liver, and gall- 
bladder have to be excluded. In the trans- 
verse colon and splenic flexure the tumour 
may be mistaken for gastric carcinoma, but 
ansemia and loss of weight are greater in 
the latter, and the pain has direct relation to 
the taking of food. Analysis of a test meal is 
important. 

When the cancer invades or becomes adherent 
to a neighbouring viscus it causes syiTi])toms of 
a misleading nature. All or some of thc^ many 
methods of ciiagnosis in vesical or renal diseases 
can be utilized if symptoms are referred to 


INTESTINE, TUBERCULOSIS OF 

those organs ; if the stomach is invaded it may 
be very difficult, apart from the history, to say 
in which part the disease began. 

When general peritonitis ensues on the per- 
foration of the gut, diagnosis of the cause may 
not be made till the abdomen is oj)cned ; when 
localized jierieolitis causes abscess-formation on 
the right side, it may easily be mistaken for an 
aj)y)endix-abs(css. 

Prognosis. — The prognosis of cancer of the 
colon is bad unless the condition is treated by 
o])eration. A fatal result follows from acute 
obstruction, involvcnnent of ctjier viscera, 
general pcTitonitis, or jtrogre^ssive anaemia and 
asthenia. The less malignant the growth, 
or the more tlie cancer is resisti'd locally, 
the soon(T tin* obstructive symptoms arise, 
hut the better the outlook for operative 
jiieasures. 

Treatment. — Tin* treatment of cancer of 
the colon is surgical save for those* cases which 
have gone too far for (‘xcision and prese'iit no 
obstructive synijdoms. We might' possibly 
also e.\ce])t some low sigmoid growths to 
whicli radium can be ajqilicd by means of the 
signioidosco])e. The ()])eration varies with the 
stage* of the* elise'.'isc and the* state e)f the ] atie*nt 
whe'ii brenight niider oliservatiem. Sjieaking 
generally, the surgeon e*itlje‘r exe-ise*,s or short- 
e ircuits the growtli, or ])e*rforms cole)stoniy. 

Zaciiauv Copk. 

INTESTINE, RUPTURE OF (sec Ab- 
dominal Injuries). 

INTESTINE, TUBERCULOSIS OF.— 

Tuberculosis of the intestine, apart from tuber- 
eailous peritonitis (s’cc Peritonitis, Tubercu- 
lous), for the most part, comes into prominence 
owing to tlie^ symptoms of obstruction which it 
causes. 

Narrowing of the gut-lumen may be CTiused 
by contraction of the sear- tissue resulting from 
the healing of a tuberculous ulcer, or by the 
formation of new tissue in the hyperplastic 
form of tuberculosis. The former is met with 
in the small intestine, the latter chiefly at the 
ileo-ca3cal junction. It will be remembered 
also that in tuberculous peritonitis and tabes 
mesenterica obstruction of the bowel (usually 
the small bowel) may be due to adhesions, to 
pressure of caseous glands, or to the kinking of 
the gut. 

When obstriu'tion of tlie occurs as a 
result of tuberculous enteritis in the small gut, 
the history is usually sufficient to indicate the 
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cause of the trouble. The obstruction will INTRACRANIAL H>EMORRHAa> («M 
conform to the type of upper or lower small-gut Head Injuries). 

ob.struction according to the site of the con- 
striction. Ileo-ccBcal hyperplastic tuberculosis INTUSSUSCEPTION. — Acute intussusoep- 
is a characteristic condition. As the name tion is the commonest cause of intestinal 
suggests; tuberculosis, wlien it attacks the obstruction in infants. The majority of cases 
caecum and end of the ileum, causes a great ^^**0 met with in babies under 2 years of age, 
tissue reaction. Fibrous and sometimes par- though the condition may be encountered at 
tially ca'.cified tissues are thus formed, which 

project into or constrict the gut-lumen and Etiology. — In adults an intussusception is 

cause an increasing obstruction. Adenomat- commonly associated with a polypoidal growth 
ous polypi may form in the interior of the gut the intestine which excites vigorous gut- 
over the site of the disease. Naked-eye in- l^eristalsis ; as the gut tries to force on the 
spection of the affected gut would on some gro^^’th it drags and invaginates a portion of 
occasiciis scarcely serve to distinguish the ti'c intestinal wall. It is probable that in 
lesion from cancer or divcrticmlitis. Micros- infants an indigestible bolus of food may pro- 
copicaily, the affected tissue will be found to 'oke a too vigorous peristalsis in like manner, 
contain giant cells with a large tissue-reaction, fer it is a noteworthy fact that the maximum 
Tubo-cle bacilli may be detectable. incidence falls between the sixth and ninth 

TIk} sig^s and symptoms of ileo-caecal month of life, when weaning is usually in pro- 
tuberculosis may he describid under four gross and poilions of solid food may injudi- 
heads : (1) The "passage of blood and mucus ciously be given to the infant. Intussusception 
due to ulceration of tlie bowel may be noted, usually occurs in infants who up to the time 
Occasional attacks of diarrhma may occur, of illness have been very strong, well nourished, 

(2) A swelling in the right iliac fossa can be healthy. 

felt as the tuberc.ulons mass grows larger. (3) Pathology.— An intussusception consists in 

The gmieral health suffers, and wasting occurs un invagination of one portion of bowel into 
from malnutrition. (4.) Obstructivi^ symptoms the portion next to it. It is most common in 
i^ooncr or later supervene. At first tiicso con- the ileo-cojcal region, where the narrow ileum 
sist of occasional attacks of pain and constijia- can more readily slip into the lax ceecum. The 
tion which may be taken for simple dyspepsia, invaginated j)art continues to advance owing 
Sooner or later, however, a more acute attack to the peristaltic movements of the gut. The 
of severe colicky pain, vomiting, and diwstcnsion part which is first invaginated remains at the 
is likely to call attention to the seriousne>:s of apex of the intussusceptid portion, which may 
the condition, and then the lump in the right ultimately protrude at the anus. In an intus- 
iliac fossa will be noticed, even if it had escaped susei^ption there are three layers, the outer 
observation before;. enshcathing layer (the intiissuscipicns), and 

Diagnosis. — lleo-caecal tuberculosis gives the entering and returning layers of the intus- 
rise to symptoms almost indistinguishable from suscepted portion (the intussusceptum). The 
carcinoma or diverticulitis of the .same region, vessels of the mesentery taken in with the ^ 
If tubercle bacilli were discovered in the faeces, intussusception become constricted and caiw q 
that would point to the nature of the disease, congestion and oedema of, and interstitial C 
but it must be confessed that the condition is haemorrhage into, the invaginated part. Ulti- ; 
sometimes operated on, and the mass excised mately the intussusception may become com- 
and microscoped, before the diagnosis can be pletely gangrenous. Natural cure has in rare 
made with absolute certainty. cases been known to occur as the result of 

Treatment. — It is unwise to treat tlie the casting off and passage per anum of the 
condition by medical means when a swelling gangrenous part. 

can be made out in the right iliac fossa, or if Varietiei. — When an intussusception in- 

there are any definite symptoms of obstruction, volves only the small intestine, it is termed 
for before operation it is impossible to make enteric ; when only the large intestine, it is 
sure that the condition is not cancer. Surgical known as colic ; while entcro-colic denotes that 
measures are, therefore, to be advi.sed. Abdorn- both ileum and colon are involved. The entero- 
inal exploration and excision or short-circuit- colic variety is subdivided into the ile(hc€8cal 
ing of the diseased portion of the gut is to be type, in which the apex of the invaginated 
recommended. Zachary Cope. part is the ileo-csecal valve, and th^ %l 60 <olio , 
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type, in which the end of the ileum forms that ated part may protrude at the anus, and in 
apex. Enteric and colic varieties are both some cases where that does not occur the 
uncommon. advancing part may be felt on digital exa- 

Symptomfitolog^y. — Pain, shock, vomiting, mination of the rectum. When the aj)ex is 
the passage of blood and mucus per anum, and not palpable per rectum, a ballooning and soft 
the presence of a tumour are the main clinical oedema of the bowel are sometimes deh^ctable, 
features. Distension is a late symptom which indicating that the intussusception is jmt above 
is of bad augury, and is never to bo expected the part palpated. 

in the early stage at winch dia^osis should Diagnosis.- V(‘rv acute screaming attacks 
be made. There is usually constipation. The in a baby previously healthy, followed in a 
main symptoms are ])ain, the passage of few liours by the })assag(i of i)lood and mucus 
blood and mucus, and the presence of a per rectum, almost alw'ays indicate ititussus- 
tumour. ception. If, in addition, an oval tumour can 

The pain comes on suddenly in a child ■wlio be felt in the anatomi(;al line of the colon, 
has previously been very well. It Is accom- the diagnosis is assured. If the condition is 
panied by crying or screaming, by a drawing sus])ected, hut no tuniour can be felt, it is ne- 
up of the legs, and by symj)tonis of shock. The cessar}- to give tlie child an anajsthctic and 
bouts of pain last for a f<'vv minut(\s, and then make a thorough (jxamination with one land 
there is a r(;spite until the n('xt attack. Tiie. on the abdomen and a finger of the other 
shock is demonstrated by the sudden jiallor inserted into the rectum. By this means any 
of the face, bj'’ diluted pui)ils, and by an ex- abdominal swelling will be detected. An in- 
pression w^hicli can be readily interju'cted as fant sus]>ected of having an intussusception 
that of pain and ai)])rcli(uisi()n. sliould never bo hdt ovenmight with an 

Blood and slime begin to 2)ass ])er anum undet(*rinined diagnosis, 
within a few hours of the onset. Tlie blood In cutero-colic cases great lielp may be given 
is not usually gr<'ut in amount ; sometini(‘.s it by dct<irminiiig the absence of the caecum from 
is mingled with a little fa'cal material. By tlie right iliac fossa. 

the time blood is b('ing jiassed per anniii there Bi infants the differential diagnosis has to 
is usually a swelling to be mad(‘ out. in tbe be madci chiefly from simjile colic and colitis, 
abdomen. It is sausage-sliaped, is situated Simple eoUc is usually related to constipation 
either in the right hyjiocliondrium, epigastrium, or to the taking of souk^ food which might 
or left lumbar region, and can be felt to harden cause intestinal disturbance, is transitory, and 
as tlie attacks of pain (corresponding to iicri- is relicv(*d after th(‘ bowels have been opened, 
staltic contraction) occur. It is s(‘ldom accompanied by the jiassage of 

The abdominal wall is oft<'ii rigid during blood per anum, and no tumour can be felt 
tbe attacks of jiaiii, so the swelling miust be in tlic abdomen. Colitis gi\'CH ris(‘i to most 
sought for betwciui tlie bouts, when the muscles difficulties in diagnosis ; but it is often pro- 
are flaccid and jialpation is more easy. The ceded or accomj)anied by diarrliwa, and not 
absence of the eaxaun from the iliac fossa can by const ijiution or any syirijitoiii of obstruc- 
usually be determined in entcro-colic intus- tioii. The colon may also Ixi tender all along 
susception. the affected jiart, and on ]>al]>ating tlie right 

Vomiting is not usually an early symptom, iliac fossa the caicum can usually be readily 
nor is it ever a very notable feature unless identific'd. Tlu're should be no abdominal 
and until distension and peritonitis are present, tumour in colitis. 

Constipation is tbe rule, to which, however. When aji intussusception has protruded at 
there are important exceptions. The blood the anus, diagnosis has to be made, from a 
and mucus are sometimes mingled with faecal prolapsed anus. This is usually easy wlien the 
material, since in an early intussusception the history of onset is c;arefully uscei*taimid and 
occlusion of the bowel lumen is not always the local swelling examined. In a prolajise of 
complete. A subacute and small intussus- the anus the finger or a probe cannot be in- 
ception may coexist with the passage of almost serted between the external swelling and the 
normal stools. The late symptoms of intus- extt;rnal sphincter, whilst in prolapsed intus- 
Buaception are those of complete intestinal susception it can be so inserted in front of 
obstruction and peritonitis. Distension in- and laterally to the 2Drotruding mass. The 
creases, vomiting becomes more frequent, and opening of an anal or rectal prolapse is central 
toxasmia evident. The apex of the invagin- to the j^roj action, whilst in prolapsed intus- 
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susception it is at the posterior portion of the 
projecting apex. 

That rare condition Henoch's purpura some- 
times simulates intussusception, hut the former 
generally occurs in older children and is usually 
accompanied either hy joint manifestations or 
by purpura, which give the clue to the intestinal 
hajinorrliage and abdominal symptoms. 

Subacute or chronic intussusception. — Tliere 
are cases of intussusc^eption in infants, and 
relativ(;ly more in older persons, which are 
subacut(5 in onset and chronic in duration. In 
some instances syniptoiiLs may persist for 
siu'cral wei’ks before the aemte symptoms of 
obstriKJtion supervene. There are usually 
bouts of colicky abdominal pain, some irregu- 
larity of the bowels, and the presemee of an 
abdominal swelling along some part of the line 
of the colon. Such cases may be mistakim for 
tuberculous iieritonitis. In any case of doubt 
it is advisable to recommend the exploration 
of the abdomen, which would in any case be 
likely to do good. 

Treatment of intussusception. — If left 
to itself the condition is nearly always fatal. 
Cases have been recorded in which reduction 
has been said to follow th(', injection of w'ater 
or air into the rectum under low pressure. 
Such a method is unreliable and dangerous in 
that it may delay the adoption of the best 
method of treatment, w'liich is manual redu(i- 
tion of the invagination after abdominal 


INVOLUTION OF UTERUS (see Pueh- 
PERiUM, Course and Management of). 

IODINE POISONING (sec Poisons and 
Poisoning). 

lODISM (see Drug Eruptions). 

IONIZATION (.v//a. Catuplioresis). IMuch 
work in this braiicli of elect ro-tln^rapeulics may 
easily be carried out by the general i)racti- 
tioner with comparatively simple ajiparatus. 
A battery of about 24 dry cells is required. 
This should be fitted with a (udl collector or 
arrangement for increasing the current by 
throwing into circuit individual cells without 
interrupting the current. A dead-beat inilli- 
ampeiemeter should also be in circuit. Various 
electrodes are also necessary, and rheophores 
or flexible wires to connect the electrodes with 
the battery. Solutions of the drug to be used 


are generally of the strength of 1 or 2 per 
cent., and must be freshly prepared with dis- 
tilled water. With such an outfit one may 
carry out the satisfactory treatment by ionio 
medication, of conditions such as small rodent 
ulcers, warts, nsDvi, ozfiena, rhinitis, chronic 
gouty joints, “ chronic rheumatism,” and 
thickened or adherent pleura. 

Care must be exercised in selecting the 
particular ion to be used, and also the right 
pole of the battery to drive the selected ion 
in. 1 have known a case to be treated for 
({uite a long period by ionization with potas- 
sium iodide solution when it was desired to 
use the ions of iodine. The part treated was 
WTa])p('d in lint soaked in a solution of that 
salt, and the positive pole of the galvanic 
battery was alw’ays attached to this, the nega- 
tive ])ole being in a water- bath in which the 
patient plac(‘d his feet. Now, what happens 
in such circumstance's when the current is 
turned on to a siifhciont degree ? The KI 
in the solution in the lint is electrolysed 
and de.(;om posed, and the ions of potassium 
liberated, being kations, i.c. ions liberated at 
tbe positiv(5 pole (anode), and being charged 
with positive electricity and, therefore, repelled 
by the i)ositivc pole, seek the negative pole 
(kathode). Th(^ only way to the negative pole in 
this (5ase was via the tissues which they entered. 
The liberated iodine ions which it was desired 
to use, being anions, that is, particles charged 
with negative electricity and seeking the posi- 
tive pole, reached it on the outer side of the 
soaked lint without passing to the tissues. 
The currtint in this case should, of course, have 
been used in the reverse direction. 

Ionic medication ofiers a means of affecting 
a particular part of the body by the drug used, 
the ions penetrating and permeating the tissues 
and entering the substance of every cell through 
which the current passes. In this way, a 
small quantity has a much greater effect than 
when a})plied in any other way. 

The drug is eliminated at a much slower rate 
than when administered by the mouth or by 
subcutaneous injection ; its effect is therefore 
much more lasting. We ought not to assume 
that the effects of drugs introduced into the 
system electrically, in the ionic form, are iden; 
tical with those produced by administration 
through the mouth or by subcutaneous in- 
jection ; for when administered in the ordinary 
way the drugs are added to the constituents 
of the body, whereas when administered elec- 
trically they are substituted for the normal 
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ions of the tissues. It is, therefore, a method 
of substitution rather than of addition. 

The effects of the transmission of ions into 
the tissues are of two kinds, viz., general and 
local. 

With regard to general effects. Prof. Ledne 
has shown that the. ions of strychnine and 
cyanogen can be introduced into the body of 
a living animal in ])oisonous doses, and has 
been able to ])roduce symptoms of ])oisoning 
in his own person by means of morphia elec- 
trically introduced. 

When it is nec^essary to administer a con- 
siderable dose of a drug, as in the case of iodine, 
this may be done by (‘mpJoying liml) batJis as 
electrodes, with which curnuits of 100 ma. or 
more can be used. 

Experimental proof has been given by 
Frankhauson that i<uis can b<* mad(‘ to leave 
the body in this way, and thus injurious ions 
may be extracted from the body. Poisonous 
metals have been so eliminated. Bordier has 
shown that the ion of uric acid can be extracted 
in considerable quantities by means of an arm 
bath used as the anode of an electric circuit, 
and it has been suggested that the same may 
be true of toxins. 

Care should be taken to employ ]»ure solu- 
tions when the effect of any sjx'cial ion is 
desired, as otherwise the effect looked for juay 
not be obtained. The solution should be 
made up wdtli distilled water, and the material 
used as coverings of the oh'ctrodes should 
contain no foreign substances. Absorbent 
cotton- wool or j.)ure lint will answer the juir- 
posc well. When it is desired to use tlj<* 
metallic ions of a salt, the ])late forming the 
positive pole should, if ])Ossibl(‘, be the same 
metal as that of the salt. If this is not pos- 
sible, pure carbon may be used, if the soaked 
pad is sufficiently thick to prevent the case 
from being complicated by the introduction 
of ions liberated from the metallic surface. 
It is sometimes convenient to place next the 
skin, under the electrode, a layer of gutta- 
percha tissue, having an opening cut in it 
corresponding to the size and shape of tlie area 
which it is desired to treat, and thus to cir- 
cumscribe the area and strictly localize the 
effect to that area. 

Convenient tablets of certain drugs can be 
procured which, when dissolved in 1 oz. of 
distilled water to each tablet, give a 1 -per- 
cent. solution. Only such chemical substances 
as undergo dissociation or ionization when dis- 
solved in water can be used. 


Some organic medicinal substances are un- 
suitable for the purpose, because they are either 
not soluble in water, or do not dissociate when 
so dissolved, e.g. creosote. In addition to in- 
organic salts, there are many organic compounds 
which are soluble and dissociate and may be 
used with advantage in this way, such as the 
alkaloids, salicylic, acid, aniline hydroclilorate 
and other coal-tar compounds wliicli ionize in 
watery solution. 

Chloroform, ether, chloral, and carbolic acid 
cannot be used. Neither should tinctures of 
barks, leaves, or roots, etc., of the Pharnia- 
copd'ia be cmjdoyed. 

Superficial lesions lend tliemselvos most 
readily to this form of treatment, as penetra- 
tion is not rapid or deep. Radium ions, 
however, have been found as deep as 9 cm. 
from the surface after ionization with solution 
of radium bromide, (‘.ven wlien the circu- 
lation of the part had bemi temporarily 
arrested. 

If dilute simple acid solutions are used, the 
effect on the skin at tlu^ anode is that which 
is due to the introduction of the hydroxyl 
ions. This is the same for all ordinary 
acids. 

In the case of dilute alkaline solutions, we 
get the effect of the introduction of the hydroxyl 
ions at the kathode. Protracted and strong 
apjdications ])roduce a sore in each case wdiich 
has its own ].>eculiar characteristics. The ions 
of Na, Iv, or Mg do not produce very definite 
eff(‘Cts cxcci)t wlieu introductid in considerable 
muouiit; whilst the ions of tlu' inetids of the 
lijic cnrilis, on tlu* other heiuL, if ust-d in 
suthcicntly strojig d (^s. cause a. surface de- 
struction of the tissiH'S which is character- 
istic. 

Lcduc re]»orted that dogs ex])erimented ui)on 
with solutions of calcium chloride were able to 
endure a current density of lb ma. i)(;r square 
cm. for 30 minutes without any obvious dis- 
comfort. 'The surface at the anode appeared 
white, as though impregnated with calcium 
carbonate, sulphate, or j)hosphate. Inflamma- 
tion and uedeinatous swelling soon set in, and 
the surface changed into an ulc(‘r with under- 
mined edges and an indurated base, which 
gradually healed, remaining indurated, how- 
ever, for more than a month. Barium and 
strontium compounds were found to act in 
the same way. Most pain seciiis to b(5 caused 
by the introduction of the carbonic acid radicle 
ion, one which exists in large arnoimts in the 
tissues of the body. 
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A smooth, hard dryness of the surface seems 
to be the peculiar effect of the introduction of 
the sulphuric acid radicle ion. 

The ions of many of the lieavicr metals are 
more or less caustic in their effects, coagulating 
albuminous sul)stanr(\s. The zinc ion is an 
antiseptic of the first rank, and, when applied 
electrically, can be made to penetrate the 
tissues to any desired depth. Any wound or 
ulcer whose surface can be readied by the 
electrode may be disinfected by its employ- 
ment. It does not produce any great inflamma- 
tory reaction. An ulcer caused by it in the 
skin of an animal sfiows no marked inflam- 
matory effect nor sign of subsequent infe(*tion 
from germs, even if left completely un- 
covered, but remains aseptic, the contained 
ions of zinc appearing to act as the best 
possible antiseptic agent. Sinuses, fistula), 
and chronic ulcers, including rodent ulcers, 
may be treated satisfactorily with them, 
the method being far preferable to curet- 
tage with its manifest risks of setting free 
infective agents and admitting them to 
the blood- and lymph-channels of the part 
curetted. 

Copper ions have been used in the treatment 
of ringworm, but here tlio success has not 
been complete, there remaining scattered small 
islands of follicles that have not been sufficiently 
affected, and from these reinfection has taken 
place. Better results have been obtained by 
using 1 or 2 per cent, solutions of copper sul- 
phate in treating rodent ulcer and lupus 
erythematosus. Sycosis lias also been satis- 
factorily treated with copjier ions, a copper 
wire being introduced into the supjmrating 
follicles. 

Magnesium ions may be used for multiple 
warts, a solution of the sulphate being in the 
pad of lint, to which is apposed a coiled flat 
magnesium wire spiral or a carbon electrode 
as the positive pole. 

Chlorine ions are useful for dispersing fibrous 
tissue, producing resolution of scar formations. 
Fibrous adhesions about stiff joints can often 
be cured quickly without having recourse to 
the excessive passive movement which is so 
Iiainful. This method, however, should only 
be used w^hen the active inflammatory j^rocess 
which caused the stiffness has subsided. A 
1-per-cent, solution of common salt is used as 
the electrolyte in a pad over the affected region, 
and the kathode or negative pole apjjlied. A 
current of 20-00 ma. or more may be used. 
The knee, ankle, wrist, or elbow may readily 


be treated in this way, as also may pleuritlo 
adhesions. 

Technique. — A case of a small rodent ulcer 
on the face may be taken as an example. The 
mode of procedure which I adopt is as follows : 
The area to be treated is first cleaned up, 
grease is removed, and a piece of oil silk, out 
of which is cut a hole the shape and size of 
the ulcer, is placed in position. A swab of 
absorbent cotton-wool soaked in a 2-per-oent. 
solution of zinc sulphate in distilled water is 
next applied to soak the tissues while the 
apparatus is being prepared for the actual 
treatment. Tlie swab is then removed, and 
replaced by a pad of pure lint, about six layers 
thick, soaked in the 2- per- cent, solution. This 
is adjusted with as little handling as possible, 
and to it is applied one end of a zinc rod, 
such as is used for a w'ct Leclanch6 cell, 
this end of the rod having previously been 
scraped bright, under water. The wire at the 
other end of the rod is attached to the 
rhoophore and connected with the positive 
])ole of the battery. The negative pole is 
cither applied to the patient in the form 
of a large wet flat pad between the shoulders, 
or is put, with the patient’s arm, into a 
bath. 

If the jiaticnt is wearing a dental plate, I 
make sure that this is first removed before 
commencing the actual treatment. The zinc 
rod is li(‘ld steadily in jiosition with a slight 
and uniform pressure wdiile the current is 
gradually turned on and advanced till about 
lialf the milliamperago that we decide to use 
is indicated by the milliamperemeter. In 
estimating this, I allow 2-3 ma. for each 
square cm. in the hole cut in the oil silk. This 
half-strength current having been allowed to 
flow for five minutes, the current is gradually 
and without jerks advanced to the full strength 
determined on. The patient is then better 
able to stand this strength of current than 
he would have been if it had been applied 
during the first five minutes. 

The current is allowed to flow continuously 
for half an hour and is then very gradually 
put back to zero. The zinc rod is held steadily 
in position during the whole of this time, and 
must on no account be removed before, or 
the break of contact will give the patient an 
electric shock. 

On removal of the pad and oil silk, the area 
treated shows a pearly white surface, due to 
zinc ions having entered the tissues in their 
effort to reach the negative pole, Sub8e» 
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quently there is some swelling and reaction 
lasting a few days and necessitating a simple 
soothing ointment dressing. A scab forms, and 
in about fourteen days this is thrown off and 
the ulcer has healed if it has been ionized suffi- 
ciently. If any ul (aeration remains it should 
not be treated until sonu' two or three weeks 
have elapsed since the previous aj)plication. 

E. 8. Work ALL. 

IRIDOCYCLITIS (vec Uveal Tract, Affec- 
tions op). 


IRIDOPLEQIA (see Ophthalmoplegia). 

IRIS, EXAMINATION OF (see Eye, Ex- 
amination op). 

IRITIS (see Uveal Tract, Affections of). 

IRRITANT POISONS (see Poisons and 
Poisoning). 

ISCHIO-RECTAL ABSCESS Abscess, 
ISCniO-IlECTAL). 

ITCH (see Scabies). 


JACKSONIAN EPILEPSY (sec Epileisy, 
Jacksonian). 

JACKSON’S MEMBRANE (.w Appendi- 
citis). 

JAUNDICE.— Jaundice is due to the presence 
of bile pigment in the blood -serum, and is 
recognizable clinically by the yellow colour 
produced by its depodt in the conjunctiva), 
skin, and mucous membranes. 

It may bo hsematogenous, haemo-bepato- 
genous (toxajmic), or hepatogenous (obstruc- 
tive). 

The existence of }i(vmoUtgcn(>us jaundice is 
denied by some, but recent work lias shown that 
although the liver is the chief seat of the trans- 
formation of haemoglobin to bile pigment, the 
endothelium of the blood-vessels, pleura), and 
peritoneum can also perform this function. 
Haemolytic jaundice is tlie best exam])le of 
pure haimatogenous jaundice. In this disease 
it is proved that there is no viscosity of the 
bile and no angio-cholaiigitis. Probably the 
jaundice in splenic anaemia, pernicious anaemia, 
and paroxysmal liajmoglobinuria also is ])artly 
haematogenous. Apart from these diseases, all 
jaundice is essentially obstructive. 

Toxcemic I jaundice is due to obstruction of 
the small intrahepatic ducts caused by chol- 
angitis aided by increased viscosity of the bile. 
Obstructive jaundice is produced by mechanical 
blocking of the large bile-ducts. In these two 
varieties bile pigment is formed in the liver 
and escapes into the circulation by the liver 
capillaries and not by the lymphatics. 

Diagnotis of jaundice. — The patient 
should be examined by daylight, as slight 


jaundice is difficult to detect by artificial light. 
The conjunctiva is the first and last part of 
the body to show an icteric tinge. 

'J'he following tests are useful in diagnosing 
and differentiating tlic different forms of 
jaundice : — 

Urine. Bile pigtuent. (1) GmeMv's test . — 
Strong nitric acid in contact with urine shows 
a bluish-green ring and play of colours. (2) 
Tincture of iodine poured on to urine gives a 
green ring. When only a trace of bile pig- 
ment is present these tests fail, and it is neces- 
sary to j)recij)itate the pigment witli urates 
by adding saturated ammonium sulphate 
solution to the urine, filtering, and testing the 
residue with nitric acid. 

Bile-sails. Oliver’s test . — Dissolve peptone 
30, salicylic acid 4, acetic acid 30, in distilled 
water 3,500 ])arts, and filter. Add urine I 
j)art to 3 })arts of solution. Opalescence or a 
])reci])itate dissolving in acetic acid but not 
disap j)earing on boiling indicates the presence 
of bile-salts. 

JJrohilin . — Tliis can be detected spectro- 
scopically or by adding an alcoliolic solution 
of zinc acetate (1 in 10) to urine, shaking, 
and adding a few drops of Lugol’s solution. 
Urobilin c-auses fiuorescenoe. also Urine, 

Examination of.) 

Faeces. Stercohilin . — Extract with alcohol ; 
evaporate to dryness. Extract with water to 
which a little sulphuric acid has been added. 
Saturate with animoniuni sulphate and dis- 
solve the j)igment in chloroform. With zinc 
acetate and ammonia a beautiful green fluor- 
escence is given by stercohilin. . j 

Liver insufficiency. — Ehrlielris tests for uro- 
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bilinogen are doscribod in Urine, Examination 
OF, and the galactose test under Liver, Cir- 
rhosis OF. The former is statc'd to be positive 
in tumonrs and amyloid disease, but the latter 
negative. 

Tox^.mio Jaundice 

Etiology. — Toxa'mic or heemo-hepatogen- 
ous jaundice is due to the presence of some 
toxic body of chemical or microbic origin in 
the circulating blood. 

In varying degrees the following results are 
produced : (1) Catarrh of the small intra- 

hepatic bile-ducts ; (2) degeneration of the 

liver-cells ; (3) increased destruction of red 

blood-corpuscles ; (4) increased viscosity of the 
bile. 

Examples of chemical poisons are tetra- 
chlorethane, metadinitrobeiizol, trinitrotoluene, 
toluylene-diaminc, arsenobcnzol compounds, ar- 
seniuretted hydrogen, chloroform, phospliorus, 
snake-bite and mushroom poisons. 

Th(^ best-known microbic jioisons are tho.«e 
of relapsing fever, syphilis, and spirochaJtosis 
icterohsemoiThagica, due to spirochfletes; malaria 
and yellow fever, due to protozoa ; pneumonia, 
pyaemia, septicaemia, and enteric fever, due to 
bacteria ; influenza, possibly due to a filter- 
passing organism ; and catarrhal and infec- 
tious jaundice. 

Angio-cholangitis predominates in tetra- 
chlorethanc poisoning and relapsing fever, 
liver degeneration in phosphorus and cldoro- 
form poisoning and yellow fever, blood de- 
struction in meta-dinitrobenzol i)oisoning and 
malaria. 

The depth of the jaundice depends on the 
degree of cholangitis that is present, and is of 
secondary importance to liver degeneration 
and blood destruction ; lienee tlie mortality 
is low in catarrhal and infectious jaun- 
dice although the jaundice is deep, and 
high in chloroform poisoning although it is 
slight. 

Treatment. — Preventive treatment is pro- 
vided against chemical poisoning in indiistries 
by strict regulations. Delayed chloroform 
poisoning occurs chiefly in people with pre- 
existing acidosis and fatty change in the liver. 
The urine of patients, especially children, 
should be tested for acetone and diacetic acid 
before operation. Carbohydrate starvation is 
an important cause of acidosis, and dextrose 
should be given freely during the period of 
preparation. 

Preventive measures against diseases such 
as malaria, yellow fever, and relapsing fever, 
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which are carried by insects, have given ex- 
cellent results. The destruction of rats would 
lessen the outbreak of spirochsetosis ictero- 
ha'inorrhagica. 

Curative treatment consists in giving a 
specific drug, if one is known, such as quinine 
in malaria and arsenobenzol compounds in 
relapsing fever and syphilis. 

Apart from prevention and specifics, there 
are certain lines of treatment valuable in all 
forms of toxiemic jaundice. The patient must 
be kept in bed and given a light diet with 
reduc(‘d fat and protein. Morning salines are 
useful to get rid of toxins, but calomel, which 
is likely to cause mercurial stomatitis, and 
violent })urges should be avoided. Jalap, 
rliubarb, and senna require the presence of 
bile to produce their full action and should 
never be administered in jaundice. If salines 
are insufficient, aloes and colocynth are good 
aperients. Sodium bicarbonate and citrate 
should be given, but chloroform water is a bad 
vehicle owing to its jioisonous action on the 
liver. 

In severe cases nothing but fluids are allow- 
able. 

If vomiting is troublesome, whey and citrated 
milk are best. Fluids, including imperial 
drink (lemon syrup IJ oz., acid tartrate of 
potassium 1 dr., water to 20 oz.), should be 
uniestricted. 

A valuable mixture is : 

Sod. cit. 31 * 

Pot. cit. 3 SB* 

Sod. bicarb. 3 bb. 

Caffein. cit. gr. iii. 

Syr. auraut. 31* 

Aq. ad 5 !. 

T.d.8. 

The worst cases require sodium citrate and 
sodium bicarbonate in J-dr. doses every two 
or three hours, and glucose 4 dr. in 10 oz. 
of water should be given every eight hours 
by the rectum. 

If symptoms of icterus gravis (see Liver, 
Acute Yellow Atrophy of), such as head- 
ache, severe vomiting, drowsiness and delirium, 
appear, immediate recourse must he had to 
intravenous salines containing 2 dr. of sodium 
bicarbonate to each pint, twice a day, until 
they subside. 

In suppression of urine, dry cupping over the 
lumbar region often starte diuresis. 

If the patient recovers from icterus gravis, 
cirrhosis of the liver may supervene. In 
such cases, if there is marked ascites mo®e 
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than one tapping may be necessary, and the 
following mixture is recommended : 

Sod. sulph. 

Pot. cit. 3 ss. 

Sod. bicarf). pr. xx. 

S5T. aurant. 5i* 

Aq. ad gi. 

T.d.s. 

In some of these cases regeneration of liver 
tissue proceeds and signs of cirrhosis disappear, 
but the liver is damaged, and care must be 
taken not to overwork it. Alcohol and irri- 
tating articles of food must be given up. and 
the diet must be light as in ordinary i)OTtal 
cirrhosis. 

Simple Obstructive Jaundice 

Etiology. — This variety of jaundice is 
caused by me(;hanical obstruction of the large 
bile-ducts, due to some local cause. The causes 
may be classified as follows : 

1. Obstruction of the lumen. 

(a) Inflammatory : Cholangitis, simple, 
suppurative, or obliterative. 

(2^) Mechanical : Calculi, worms, ru]>- 
tured hydatid (^yst, new growths of 
the bile-duct. 

2. Pressure from without. 

(a) Tumours in the liver, such as new 
growth, gumma, and hydatid cyst. 

(b) Enlarged glands at the hiium, malig- 
nant, syphilitic, tuberculous, or iym- 
pbadenomatou.s. 

(/;) Malignant disease of the pancreas ; 
acute or chronic ])ancreatitis. 

(d) Abdominal tumours, such as malig- 
nant growths of the duodenum or 
stomach ; renal or ovarian tumours ; 
abdoin inal aneurysm . 

3. Cicatricial contraction. 

Gumma and duodenal ulcer. 

4. Spasm of duct muscle. 

Emotional jaundice. 

Symptomatology. — Hepatogenous or ob- 
structive jaundice shows some definite difier- 
ences from toxeemic jaundice. 

In the latter condition the jaundice is of 
little importance compared with the blood 
destruction, liver degeneration, and general 
toxaemia ; in the former it may be the out- 
standing feature. 

Obstructive jaundice is more complete and 
more lasting. It is only in this form of tlie 
disease that the skin attains the deep-green 
colour known as black jaundice, and becomes 
the seat of xanthoma and telangiectases. In 


infants the newly erupted teeth may be 
green. 

The stools are white in the more complete 
cases of obstruction and may contain no 
stercobilin, whereas in toxa3mic jaundice they 
are often coloured, and when white are never 
free from stercobilin. Theur clay-coloured ap- 
pearance is partly due to fat in a finely divided 
condition. Although their formation is in- 
hibited after a few days, bile-salts are present 
in greater amount and for a longer period than 
in toxa;njic jaundice, and their presence in the 
blood causes bradycardia. 

The systemic blood-pressure is lowered, the 
coagulation-time of the blood is three to four 
times longer than normal, and the red blood- 
cells are larger and more resistant to b«emo- 
Jysis in liypotonic saline, whereas in toxeemic 
jaundice they are usually smaller and more 
fragile. Nine tiiiuis as much bile pigment may 
be present in the blood-scrum in obstructive as 
in toxscmic jaundice. 

Absence of bile-salts in the intestine inter- 
fenis with the digestion of fats and proteins, 
but the metabolism of sugar, fat, and protein 
ill the liver cells is not affected. The bile, 
though not antiseptic, is antitoxic, and its 
absence from the intestine allows the absorp- 
tion of toxins. The presen (se of bile-salts in 
the blood leads first to headaclio, irritability, 
and depression, and eventually to degen<iration 
of the he])atic cells and int('rf(Tencc w’ith their 
metabolic functions. 

Products of tluii incomplete catabolism of 
proteins causii auto-intoxication, with capil- 
lary oozing and cerebral symptoms such as 
convulsions and coma. This is the danger of 
prolonged obstructive jaundice. 

Catarrhal Jaundice 

Catarrhal jaundice is probably a mild form 
of toxiemic jaundice. 

Etiology. — There is much to be said in 
favour of regarding catarrhal jaundiiic as a 
si)ecific infective disease, causing a transient 
haemic infc'ction with angio-cholaiigitis and 
mild hepatitis. The disease is chiefly sporadic, 
but small epidemics are not uncommon. 

Both catarrhal and infective forms agree in 
showing a definite and parallel seasonal and 
age-incidence, and are much commoner locally 
or generally in some years than in others. 
Children and young adults are most suscep- 
tible ; 42 j)er cent, of all cases occur in 
children under 10. Infants and old people 
are seldom attacked. The disease is very 
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common, and is most prevalent in the winter 
months. 

The incubation period is about four days, 
and there is strong evidence that the infection 
is air-borne. The specific organism is un- 
known. The geographical distribution is very 
wide ; the disease is commonest in Europe, 
North America, and Australia, rarest in the 
tropics. 

Pathology. — Owing to its benign nature 
the pathology is very imperfectly known. 

Symptomatology. — There is often a pro- 
dromal period of about a week’s duration, but 
this may b<5 absent. The prodroiuata consist of 
headache, nausea or vomiting, anorexia, iiuilaise, 
and aching in tlie limbs and neck muscles. Con- 
stipation is much commoner than diarrlima. 
At the end of this period jaundice nearly 
always occurs, but, in cpid(unics, cases without 
jaundice have been recorded. The jaundice 
may be slight and transient, or intense and long 
continued. l‘ruritn.s is very rare in children, 
but troubhisonns in adults. With the onset 
of jaundice tliere is often great irritability 
and dej)ression of spirits. The liver is a little 
enlarged and tend(U', and there is dull aching 
in the right hypocbondrium. The spleen is 
seldom enlarged in sporadic cases. 

Bile is present in the urine, and is often 
noticed before the skin becomes icteric. The 
urine is oft<m scanty. Albuminuria is very 
common, but casts are seldom present. Well- 
marked cases have a slight urinary crisis with 
a feeling of well-being but without diminution 
of jaundice, wlii(di is suggestive of the ter- 
mination of an infection. The stools are putty- 
coloured, but always contain stercobilin. The 
pulse-rate is raised in children throughout the 
illness ; in adults it often falls to about 40 
with the onset of jaundice. 

Some cases are febrile when jaundice has 
ap])eaTcd, and probably the majority are so 
in the prodromal period. A temperature of 
1(X)“- 101 F. is coniriion in cdiildren, and it may 
range from 102 ‘‘‘-104'^ F. in severe eases. 

When the disease is mild, especially in chil- 
dren, there is little interftirence with the general 
health, but when s<*ver<* there are considerable 
wasting and weakness with slow convalescence. 

Xanthopsia is rare at all ages. 

Relapses are seldom seen. Long-continued 
cases with varying jaundice are probably due 
to secondary infection of the bile-ducts. Sub- 
acute or acute yellow atrophy is a very rare 
sequel. The subacute cases may recover and 
develop cirrhosi.s of the liver. 


Diagnosis is usually easy in children and 
young people. Jaundice with slight constitu- 
tional symptoms is almost always due to this 
common disease. Severe cases may resemble 
influenza followed by jaundice ; but jaundice 
is rare in most epidemics of influenza, and 
herpe.s and pulmonary signs are common in 
cases of influenza sufficiently serious to cause 
jaundice. The greater severity of the symp- 
tom i and the presence of ofche • physical signs 
dilTereiitiate pyromia, pneumonia, enteric fever, 
and other diseases associated with toxeomic 
jaundice from this disease. 

In the middle-aged, diagnosis is more diffi- 
cult. Jaundice with few or no other symptoms 
may be the first sign of malignant disease of the 
pancreas or llrer, the presence of which is 
su.spected only when the jaundice persists and 
(b*epens. (Vitarrlial juiiiidice can be diagnosed 
fnun rliolHifhiasis by tiie. ptuiodic*- attacks of 
pain and f(‘vci’ with d(‘cpcr jaundice in this 
dis«‘ is('. 

Prognosis. — With the rarest exceptions the 
patient recovers completely. In children and 
young adults a good prognosis can be given, 
hut it must be more guarded in the case of the 
pregnant and rniddle-agtul. 

Treatment. — The patient should be con- 
fined to bed ; mild cases require little altera- 
tion in diet. Cases with severe vomiting must 
have milk, citrated milk, or hot water, accord- 
ing to the degree of tolerance met with. When 
jaundice is established, fats and proteins should 
be restricted, but fish, chicken, eggs, broth, 
toast, and milk puddings are allowable. The 
patient’s own appetite is often a good 
guide. 

Salines are valuable, and if an additional 
aperient is required, aloes can be given. A 
good mixture is : 

Sod. bicarb, gr. x. 

Inf. rhei 5i> 

Inf. gent. oo. ad gi. 

T.d.s. 

To this mixture tinct. nucis vom. 7 J min. can 
be added in convalescence. 

For pruritus, sponging with carbolic acid 
1 in 40, or alkaline baths, often give relief. If 
not, pilocarpine du to ,1 gr. subcutaneously, or 
calcium lactate 10 gr. by the mouth three 
times a day, can be given. 

Epidemic Jaundice 

Apart from the epidemic jaundice of in- 
fants, probably three distinct diseases come 
under this heading, namely; (1) Epidemic 
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Catarrhal Jaundice, (2) Infectious Jaundice, increased cardiac dullness to the right of the 
(3) Spirocheetosis Icterohsemorrhagica. sternum, and the pulse is quickened. There 

is much loss of iJesh, and convalescence is slow. 

(1) EPIDEMIC CATARRHAL JAUNDICE Ictcrus gravis is ail Uncommon complication 

Ordinary catarrhal jaundice is met with not which occurs about ten days after the appear- 
uncommonly in ej>idemic form. It may be ance of jaundic(\ 

quite mild, like the sporadic form, or more Diagnosis. — The disease differs from true 

severe. Prodromal symptoms, albuminuria, epichtuw catarrhal jaundice in the more severe 
and splenic enlargement are more often met constitutional symptoms, the more regular 
with. It is air-borne, has an incubation j)eriod occurrence* of a [)rodr()mal ju'riod, th(^ in- 
of about four days, and usually affects the variable cnlarg(‘mcnt of the spleen, and the 
younger children in schools, though classes of frequency of dilatation of the right side of 
older children are by no means exempt. Poor the heart. It differs from spirochceto.ns ietero- 
and rich alike suffer. Small e])idemics are hannorrhagtca in the absence of herpes, haimor- 
common in England and Scotland, as well as rhages, or severe tox80mia. In spirocheetosis 
in the rest of its wide geographical range, and the s})leen is not enlarged, but the lymphatic 
usually occur in the wintc^r months. The glands are swollen, the jaundice is often slight 
diagnosis, prognosis, and treatment are the that the stools remain colour(‘d, and in 
same as in the sjjoradic form. many cases tlu're is a s(‘condary rise of tem- 

])erature. In ej^idemic jaundice, examination of 
(2) INFECTIOUS JAUNDICE tjio blood aiid urine for spirocha*t{;s is negative. 

This form of jaundice is toxcemic, but is Prognosis. Tlie outlook is usually good, 
fiometimes called epidemic catarrhal jaundice, the death-rate being only 0-3 to 04 jkt cent. 

Etiology. — The disease was common in Symptoms of icterus gravis make it serious. 
Gallipoli and Meso})otamia during the War, Treatment. — Rest in bed, light diet and 

and perhaps the oindeniics of jaundice in the unlimited fluids are necessary, and orange or 
South African War and in the American Civil lemon juice is advisable. Salines and a mixture 
War were of this nature. 3’hc s])0cific organism containing sodium bicarbonak; and potassium 
is unknown, but the Spirochata icterohamor- citrate are tlie best medicinal treatment. 
fhagiwhas been prov(‘.d to be absent. The in- Calomel should not he given. Icterus gravis 
fection is probably water-borne and not spread requires the treatment imuitioned under toxee- 
directly from 2)ian to miin. It was most mic jaundice, 
prevalent from October to daauary during the 

W^ar, and the incidence was tlie same as that 0^) spirocu.etosis icteroh.-emokrhaoica 
of diarrhoea and dysentery. A general infection with sp(‘cial incidence on 

Pathology. — This is inqjerb'cCly known, but the liver and kidneys caused hy the SpirochcDta 
in a patient who died in convalescence there ictcrohcmorrluigia'. It is almost synonymous 
were degeneration of the liver-cells in the with Weil’s disease*. 

centre of the lobules, some regeneration of Etiology. — The sjnrocliscte lias an average 

hepatic cells with newly formed bile-ducts, length of 8 or 9 p. Its ends are sliarp, and it 
round-celled infiltration and young connective has two or three large or four or five smaller 
tissue in the portal spaces. The bile-ducts were wave.s. It can be cultivated anaerobically, 
patent. Tbe primary condition is probably a Rats act as a reservoir of the diseases, and man 
hepatitis, and not an ascending cholangitis. is generally infected hy food or drink contami- 
Symptomatolo^. — There is a prodromal nated by tlieir urine. The s].uroch«L*te can also 
period with anorexia, nausea, occasional vomit- jieaetrate the unbroken skin. Wet trenches 
ing, and diarrhoea or constipation. Later, during the War and wet parts of coal mines 
fever sets in with chilliness or shivering, liead- in Japan have been esiHicially associatcid with 
ache, and vomiting, and there may be pains all outbreaks. Butchers’ shops and slaughter- 
over. Four days after the beginning of the houses are also c(*jitres of infection. The 
P3U'e2dal period, jaundice appears accompanied organism dies in urine and faeces in twenty-four 
by white stools and bile-stained urine, and hours and in contaminated soil in three days, 
lasts seven to ten days. The liver and spleen The disease occurs almost all over Europe 
are both enlarged, and the liver is tender, and in Asia, Africa, and Aiiierica, and is very 
Albuminuria is common, but casts are usually prevalent in the Mediterranean area. The 
absent from the urine. There is nearly always spirochade has been found in rats in London 
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and elsewhere in England. Young adults are 
most prone to the infection, but children and 
old people are not exempt. 

Pathology. — The mucous membrane of the 
ampulla of Vater, with the duodenum around 
it, is plum-coloured and oedematous, and there 
is some inflammation of the rest of the 
duodenum. The common bile-duct is normal. 
The liver is swollen, and infiltrated with poly- 
moT})honucleaT huicocytes. Tlie changes in its 
cells vary from fatty degeneration to extensive 
necrosis, and there is angio-cholangitis. Spiro- 
chsetes are present throughout its substance. 
Subacute yellow atrophy may be a sequel. 
The kidneys in mild cases show cloudy swell- 
ing, in severe ones necrosis with lueinorrhages. 
Small haDmorrhages may be found under the 
pericardium, j)l(;uraj, and peritoneum, and large 
ones in the luTigs. Jaundice is duo to angio- 
cholangitis and obstruction at the ampulla of 
Vater. 

Symptomatology. — The inrnhatlon period 
is six to eight days. The onset is sudden, 
with shivering, headache, pains all over the 
body, diarrhtf'a, and j)r()stration. The t(*in- 
perature rises to 102'’ F. or more, lasts ten to 
fourteen days, and falls by lysis, but there is 
fairly often a secondary rise in tlio third week. 
The conjunctivae arc injected, and hcrpe.s, 
usually baDinorrhagic, appears in 15 per cent, 
of the cases. The pulse-rate is slow for the 
degree of pyrexia, averaging 75 to 85. ITtemor- 
rhages occur in seve.re cases from the nose, ears, 
gums, stomach, and bowel and under the skin, 
before the appearance of jaundice. Jaundice 
develops between the fourth and seventh days, 
reaching its maximum intensity on the tenth 
to twelfth. In Flanders only 60 per cent, of 
the cases showed jaundice. In some epidemics 
the jaundice is very light, in others deep. 

Constipation wdth pale brown stools, and 
bilious urine, are usual in jaundiced cases. The 
liver is enlarged and tender, but the spleen is 
very seldom pali)able. Early in the disease 
there is albumin with hyalin, granular and 
epithelial casts in the urine, which is scanty 
and may be suppressed. In favourable cases 
there is a urinary crisis with })olyuria and 
excessive excretion of urea on the seventh to 
ninth day of the disease. 

General glandular enlargement is present. 
Bronchitis is common in severe cases. There 
is great weakness with loss of flesh, and in 
non-fatal cases recovery is slow. 

Parotitis and superficial abscesses are un- 
common complications. Kemote sequelae are 
II— K 


irido-cyclitis, hypopyon, and vitreous opacities. 
Death may be due to toxaemia or icterus gravis. 

Diagnosis is difficult before the appearance 
of jaundice. The disease may be mistaken for 
influenzal pneumonia owing to the haemoptysis, 
herpes, injection of the conjunctivae, and fever, 
but spirochaetes arc present in the peripheral 
blood up to the fifth day, and may be detected 
under dark-ground illumination or by inocula- 
tion of blood into a guinea-pig. 

Two drops of 2-pcr-ccnt. solution of di- 
mcthyl-para-amino-bcuz.'ne aldehyde in 5-per- 
cent. HCl added to 5 c.c. of urine give a deep- 
red colour with excess of urobilinogen and 
show involvement of the hepatic cells. Cases 
with cerebral symptoms and petechiae have 
been irdstaken for mcningocoeeal 7ticningiti8f but 
lumbar puncture will prove the presence or 
absence of this disease. Blood-culture will 
differentiate it from the enteric group. It may 
resemble severe trowh fever, but albuminuria 
with urinary casts and vomiting is rare in 
that disease. 

When jaundice has developed it may be 
mistaken for infectious jaundice, but the pre- 
sence of haJiuorrhages, (*s[)ecially haemoptysis, 
of herpes and enlarged glands, and the absence 
of enlargement of the spleen, are good dis- 
tinguishing f(‘atures. Casts in the urine are 
rare in infectious jaundicse. The severity of the 
toxaemia distinguishes it from the catarrhal 
jaundice. From relapsing fever it can be dis- 
tinguished by the longer and more wavy 
spirochsDte in tlui blood in that disease. From 
all forms of toxcemic jaundice it can be differ- 
entiated by the presence of spirochaetes in the 
urine, chiefly between the ninth and fifteenth 
days, while the scrum of convalescents after the 
third week contains a specific agglutination 
which clumps spirochaetes. 

Prognosis. — The death-rate is variable. In 
Flanders it was under 6 per cent., but usually 
it is 10-20, and oc(;asionally rises to 60 per 
cent. Serum treatment reduces the mortality 
considerably. Severe toxaemia and recurrent 
haemorrhage are serious signs, and s^jnnptoms 
of icterus gravis make the prognosis bad. 

Treatment. — Bed and good nursing are 
necessary. The diet must be fluid and consist 
chiefly of citrated milk and whey. Fruit juice 
must be given, and fluids, including imperial 
drink, must be unrestricted. Salines and a mix- 
ture containing sodium bicarbonate and citrate, 
as recommended in toxaemic jaundice, should 
be given. Salvarsan and quinine are useless. 
Immune horse-serum kills all the spirochntes, 
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and is very valuable before jaundice has ap- 
peared, but its action is uncertain later. It 
can be given in three doses of 20 c.c. each on 
successive days, or 40 c.c. the first and 20 c.c. 
the second day. It acts better given intra- 
venously than subcutaneously, ^vere cases 
require rectal injections and dextrose 6 per 
cent, in a pint of saline once or twice a day. 

On the appearance of symptoms of icterus 
gravis, intravenous salines containing sodium 
bicarbonate are required at once. For heart 
failure, adrenalin 5 min. four-hourly is advnsed. 
For scanty or sui)pressed urine, cupping over 
the loins is indicated. 

Epidemic Jaundice oe Infants 
This disease, also known as WinckeTs Di.s- 
ease, or Epidemic Haujioglobinuria, is a septi- 
caemia of intestinal origin. 

Etiology. — The organism is under dispute. 
The disease is uncommon in England. Babies 
about four days old an; affected, and it gener- 
ally occurs in institutions. 

Pathology. — The liver is enlarged and, in 
common with the heart and kidneys, shows 
fatty degeneration. Th(;re are small haanor- 
rhages in nearly all the organs, under the 
serous membranes, and in the mucosa of the 
stomach and intestin<!.s. 

Symptomatology.- -TJie onset is ra])id. 
The infant is restless, refus(;s the breast or 
bottle, and sometimes has a c-onTulsion. A'omit- 
ing and slight diarrhma with pah; gr(;en alkaline 
stools are present. The characiteristic signs are 
jaundice and varying (;yanosis, which give a 
curious bronzed apjjearancc. The urine is 
brownish and contains heemoglobin, red blood- 
cells, and (lasts. Pyrexia, wasting, drowsiness, 
and leucocytosis are also present. The disease 
runs its course in three to twelve days. Signs 
of improvement are increasing diarrhoea with 
deeper-green acid stools and diminished fever 
and drowsiness. 

Diagnosii. — The cyanosis and hauuoglo- 
binuria distinguish this from all other diseases. 
From Buhl's disease, due to umbilical sepsis, 
it is distinguishable by the absence of sup- 
puration at the navel, and lower fever. In that 
disease also severe h®morrhag(;s are generally 
present, and there may be pleurisy, peritonitis, 
or meningitis. 

Prognosis. — The average mortality is about 
30 per cent. Marked cyanosis, liigh fever, great 
drowsiness or coma, are very unfavourable 
signs. More frequent stools of deeper-green 
colour and acid reaction are favourable. 


Treatment. — TJie infant should be given 
albumen -water or whey, and a dose of castor 
oil should be followed by sodium bicarbonate 
10 gr. every two or three hours. 

Subcutaneous or intra])eritoneal salines 
should be injected twice a day. 

Hereditary and Familial Jaundice 

The following conditions may be hereditary 
or familial, viz. : (1) Haemolytic or Acholuric 
Jaundice, (2) Simple Family Cholaemia, (3) 
Hypertrophic Biliary Cirrhosis (see p. 215), 
(1) Grave Familial Jaundice, (5) Congenital 
Stenosis of Bile-ducts (see Bile-ducts, Con- 
genital Stenosis of). 

H.^iMOLYTIC .7AUND1CE 

This disease is also known as Aclioluric 
Jaundice, Chronic Sim])le Jaundice with Spleno- 
megaly, Familial Splenomegalic Jaundice, 
Ha?molytic Jaundice without Splenomegaly. 

Etiology. — The disease is thought to be due 
either to the formation of rod blood-cells of 
undue fragility, or to a dcdect of the spleen, 
which instead of destroying worn-out cor- 
})uscles makes normal eoi))us(‘lt;s fragile and 
then destroys them. S)'philis plays no part 
in the etiology. 

The disease may be S])uradic, familial, or 
hereditary, and may be congenital or appear 
in childhood. Th(; .sexes are equally afl'ected, 
and transmission is by direct descent. Iso- 
lated cases sojuetimes occur in which the dis- 
ease is acquired in adult life ; in these the 
symptoms are, as a rule, more severe. 

Pathology.- -The liver is large and firm, 
but the cells aie normal except for the presence 
of bsemosiderin. There is no angio-cholan- 
gitis, and the bile is quite fluid. The spleen is 
nearly always very largo and hard, shows true 
hyperplasia, and contains much hemosiderin ; 
the kidimys also contain this ]>igment. 

Symptomatology. — The skin and con- 
junctiva show a slight icteric tinge. The urine 
is higlily coloured and contains excess of uro- 
bilin, but no bil(‘ j)igment, tliough tlie latter is 
pr(;s(mt in the. hlood-si'ruiii. T)»e stools are well 
coloured. The spleen is usually very large and 
hard and may extend below the unbilicus, but 
in a few families there is no sjdenic enlarge- 
ment. The liver is large, smooth, and firm. 
Ana3niia is nearly always present. In an aver- 
age case the red cells number 3 or 4. millions 
per c.nim., but tiiey may fall to less tlian^2 
millions. 

The red cells are fragile, and hsemolysis takes 
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place in saline of between 0-6 and 0-42 per cent, 
instead of between 0*42-0'3 per cent. They 
are small, and many contain basophil granules. 
Nucleated red cells are rare except in acquired 
cases. Slight exacerbations are frequent after 
over-exertion or exposure to cold. Severe 
exacerbations are not uncommon in some cases, 
and are probably attributable to cholangitis. 
In these the ansemia becomes greater, the 
jaimdice deeper and acscoinpanied by bile- 
pigment in the urine and by pale stools, and 
there is fever. The liver is tender and painful. 

Sometimes there are recurrent attacks of 
acute abdominal pain, probably due to small 
calculi. In mild cases the general health is 
good. Clubbing of the fingers and xanthoma 
are unknown. In acquired cases the. general 
health is more apt to suffer, and there may be 
aneemia of pernicious type. 

Diagnosis. — Tlie disease is most often mis- 
taken for Hplanic ancamia, but in this there is 
no imdue fragility of red ceils, jaundice is not 
persistent, and the general health suffers more. 
Severe acquired cases may be taken for per- 
nicious ancemia, but in this disease splenic 
enlargement is uncommon and never so great 
as in ii«omolytic jaundice. Normoblasts, mega- 
loblasts, and poikilocytes are common in per- 
nicious anaemia and the red corpuscles are not 
fragile, whereas nucleated red cells are rela- 
tively uncommon in haemolytic jaundice. 

During an exacerbation the disease resem- 
bles hypertrophic hiliary cirrho.si.s, but the 
fragility of the red cells is a safe distinguishing 
feature. 

Prognosis. — Although the health is never .so 
good as in a normal person, the capa(;ity for 
work is impaired but little, and life may be 
prolonged to old age in mild cashes. 

Treatment. —Most cases only require iron 
compounds from time to time, and rest in bed 
during pyrexial periods. In bad cases the 
treatment is splenectomy. After operation 
wonderful improvement in the general con- 
dition takes place— the anaemia disappears, the 
jaundice is lessened or altogether vanishes — but 
the red cells generally remain unduly fragile. 

If the patient refuses operation, a prolonged 
course of X-ray treatment to the spleen will 
cause considerable improvement. 

SIMPLE FAMILY CHOL^MIA 

A familial disease characterized in well- 
marked cases by slight persistent jaundice. 

Etiology. — The disease is due to slight 
angiocholangitis of unknown causation. It 


affects both sexes. It is very rare in England, 
but is commoner in France. It appears to be 
related to hypertrophic biliary cirrhosis, which 
may be hereditary but, like this disease, is 
more often familial. 

Symptomatology. — In pronounced cases 
there is slight persistent jaundice of the con- 
jimctiviB and skin, in others there is xantho- 
dermia or melanodermia and sometimes xan- 
thelasma of the eyelids without jaundice. Bile 
pigment is present in the serum but not in 
the urine. Urobilinuria is usual. The liver 
and spleen may be slightly enlarged or of 
normal size. The general health is well main- 
tained, but dyspepsia and rheumatic pains are 
.said to be common. 

Diagnosis. — The disease can be distin- 
guished from hfcmolytic jaundice by the larger 
liver and sph'en and the fragility of the red 
corpuscles in the latter disease. Urobilinuria 
and the presence of bile pigment in the serum 
serve for the recognition of cases without actual 
jaundice. 

Treatment.— Administration of urotropine 
and salicylates for the angio-cholangitis is the 
most ho[>efiil iim*. of treatment. 

Prognosis. — As regards the duration of 
life the [)rognosis is good, but as regards cure 
it is hud. 

GP.AVE FAMILIAL JAUNDICE 

A toxftMiiic jaundice which is present at 
birth or apijears soon afterwards, and often 
attacks several infants in one family, but 
may occur si)oradically. 

Etiology. — In most cases the mother is 
healthy during pregnancy, but in one instance 
severe vomiting occurred in each pregnancy, 
and in one or two others the mother became 
jaundiced at about the sixth month of every 
pregnancy. The disease is toxsemic, the toxin 
being derived from the mother’s blood. Per- 
haps different toxins may be the cause in 
different families. As in toxsemic jaimdice due 
to known chemical or microbic poisons, the 
chief action, in some cases, is to cause angio- 
cjholangitis, in some destruction of red blood- 
cells, and in others degeneration of the hepatic 
cells. There is a close relationship to con- 
genital stenosis of the bile-ducts, which diffen 
chiefly in its less acute character. Syphilis 
can be excluded as a factor. 

Pathology. — The liver and spleen may be 
normal in size or enlarged. In cases with great 
blood destruction there is evidence of new 
blood-formation in the liver, and the spli^ 
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gives a marked iron reaction. The liver-cells 
show fatty degeneration or necrosis, and the 
organ is the seat of round-celled infiltration 
or even early fibrosis. 

In some familial and sporadic cases the basal 
ganglia and the nuclei in the medulla are 
deeply bile-stained and their ganglion-cells 
degenerated. Such cases liave been recorded 
under the name of lcrnicfrnfs. 

Symptomatology. — Signs and synii)toms 
vary greatly, and may difier ovcni in members 
of the same family. Soinetimes jaundice is 
present at birth, at others it a])pears shortly 
afterwards. Jt may be v(‘ry deep or very 
light, especially in anscinic cases. The blood 
may be normal, or there may be juofonnd 
antemia with megaloblasts and mvelocvtes. 
Leucoc\’t<osis is present in some eases. The 
stools may be dark thronghout, or after the 
passage of normal nuiconium they may become 
white. The urine may or may not contain 
bile pigment, fhe liver and sj)lecu may be 
normal in size or enlarged. Drowsiness, coma, 
and convulsions are common. Hapmorrhages 
seldom occur. Some infants die very rapidly, 
some survive for weeks, others recover com- 
pletely. In an 80 mic cases which recover, the 
anaemia may last for weeks. 

Diagnosis. — The history in familial cases 
makes diagnosis fairly easy. In the others th<‘. 
severe toxaemia, and tlie ana*inia and white 
stools when present, separate the disease fnnn 
icterus neonatorum. Absence of umbilical sup- 
puration distinguishes it from sepdemia due to 
umbilical infection, and of cvano.sis and haemo- 
globinuria from WineJeeVs disease. Catarrhal 
jaundice is v(!ry rare at this age, and much 
milder. Syphilis seldom causes jaundice ; 
other lesions are usually ])resent, and the 
mother’s Wassermann reaction is positive. 

Prognosis.- Few cases recover. Profound 
anaemia and marked toxaemia are bad signs. 
In cases of kernicterus wdiich recover, the 
patient is left mentally defective with hyj>o- 
tonia and choreiform movements. 

Treatment. — Antenatal treatment consists 
in keeping the mother’s bowels open and in 
giving urotropine with intestinal antiseptics. 
For the baby, intraperitoneal salines twice a 
day with sodium citrate and bicarbonate by 
the mouth are best. 

IcTEEUs Neonatorum 
This benign form of jaundice appears soon 
after birth and is to be regarded as almost 
physiological. 


Etiology. — (^reat diversity of opinion exists 
as to the cause. It is said that in a normal 
infant bile is scanty or absent in the first 
twenty-four hours, and secretion is gradually 
established in the first w(^ek, whereas in a 
jaundiced infant there is excessive secretion of 
bile in the first tw(‘nty-four hours, and some 
of it is absorb(‘d by the blood and produces 
jaundice. 

Another view is that a flood of toxins reaches 
the liver when bacteria begin to grow in the 
]»reviously sterile intestine. The liver at first 
is unable to d<‘.stroy tlnnn completely, and 
slight angio-cholangitis is caused. The con- 
dition aj>j»ears in 50-^80 per cent, of all children, 
and the strong and liealthy are affected as 
often as the weak and pre.mature. 

Pathology.— The body fluids and all the 
tissues of the body are bile-stained, including 
the brain and especially the basal ganglia, 
which escaj)e in jaundice in adults. The liver 
is normal, the bile-ducts are patent. 

Diagnosis. — At first no certain diagnosis 
can be made, but this is infinitely the commonest 
form of jaundi(;e during the first few days of 
life. If the jaundice deepens after the first 
two or three days and there are constitutional 
symptoms, a more serious condition is prob- 
ably pnesent. Catarrhal jaundice is very rare 
at this age. The history, tli(‘ toxaemia, and the 
nervous sym])toms distinguish gram familial 
jaundice. In congenital stenosis of the hile-ducts 
deepening jaundice, w’hite stools, and bilious 
urine are the chief points of difference, and 
there may be haemorrhages. In umbilical in- 
fection tlien^ are constitutional symptoms and 
signs of local sepsis. In WincheVs disease fever, 
cyanosis, and hamioglobinuria with symptoms 
of serious illiuiss make differential diagnosis 
ea.sy. Jaundice is of uncoriimon occurrence in 
congenital syphilis; the liver and spleen are 
enlarged, and other signs of the disease may 
be present. 

Prognosis. — There may be temporary loss 
of weight, but perfect recovery is the rule. 

Treatment. — There is no need for treat- 
ment, unless the jaundice persists beyond the 
usual tijiie, in which case hydrarg. c. cret. J gr. 
can be given two or three times a day. 

E. A. Cockayne. 

JAW, NECROSIS OF (see Oral Sepsis). 

JOINTS, INFLAMMATION OF {see 
Arthritis ; Rheumatoid Arthritis ; Gon- 
orrhoea ; Synovitis). 
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KALA-AZAR. — A protozoal disease evi- 
denced by fev<!r — which runs a very pro- 
longed course of from man}'' months to several 
years — great enlargement of the spleen and 
liver, progressive, emaciation, and extreme 
leucopenia ; and usually terminating in a fatal 
secondary bacterial infection. 

History and geographical distribution. 
— Kala-azar (Black Fever) was first described 
in Assam, where it spread in an epidemic form 
over several hundred miles of the Brahmaputra 
valley between 1881 and 1900, and largely de- 
populated extensive, areas. After the dis- 
covery of the parasite, the L<‘is}itHanm iIoho- 
vani, in 1903, what had previously always been 
looked upon as malarial cachexia ” in many 
parts of India was found to be a sporadic form 
of kala-azar. The disease has for the most 
part lost its tendency to spread in an epidemic 
form in Assam, (ixcept for a recent extension 
in the Sibsagar district, im^asures having btM‘n 
taken with considc'rahle success to check its 
progress in accordance with the writer's 
recommendations. 

On the other hand, tlie sporadic form has 
been found to be widely prevalent in the Bengal, 
Bihar, and Madras provinces of India ; whilst 
a disease which is similar and believed by many 
to be identical is found in the northern parts 
of Africa, and to a loss extent on the northern 
shores of the Mediterranean. 

Etiology. — In 1903 Leishman described as 
degenerate trypanosomes certain bodies which 
he found post mortem in the s})leen of a soldier 
invalided from India for “ malarial cachexia,” 
and immediately afterwards Ponovan reported 
that he had independently discovered similar 
bodies in Madras, and had obtained them 
by spleen puncture during life. Bentley and 
Rogers found the same bodies in the epidemic 
kala-azar of Assam, and the latter shortly 
afterwards obtained cultures of the parasite in 
sterile citrated blood kept at a temperature 
below 75° F., and traced the development of 
the flagellate stage. 

All ages and both sexes are attacked, but 
the disease is commoner in children, especially 
in the African form, which has been called 
‘‘infantile splenomegaly.” It is largely a house 
or site infection, one person after another in a 
family being attacked. Complete removal of the 
healthy persons of a community to a new site 
only a few hundred yards from the infected 


houses suffices to prevent the spread of the 
disease — a fact which excludes a fl 3 dng insect 
as the carrier of the infection. Dodda Price 
has eradicated kala-azar from the labour forces 
of a number of Assam tea gardens by carrying 
out such segregation measures. As a result of his 
culture work the writer suggested the bed-bug 
as the most likely infective agent, and Patton 
subsequently obtained development of the 
parasite up to the flagellate stage in bed-bugs 
fed on patients showing the parasite in their 



Fifi. 42. — Knia-nzar parasites from the spleen, 
stained. 

perij)heral blood, though not frequently enough 
to establish this as the ordinary mode of in- 
fection. This problem is not yet fully solved. 

Pathology. — The parasite (Fig. 42), as seen in 
the splcen-])un(t.ure films, is a minute oval body, 
about the size of a blood-plate, with a larger 
rounded nucleus and a smaller rod-shaped one. 



Fig. 43. — Kala-azar parasites in culture. 

(After Leishman.) 


Similar but smaller bodies are found post 
mortem in the spleen, liver, and bone-marrow, 
chiefly in the endothelial cells and macro- 
phages. In cultures the organisms increase 
rapidly in size (Fig. 43), and at the end of two 
or three days a flagellum develops from the 
micro-nucleus, now situated at the anterior end 
of the greatly elongated and actively motile 
organism. Development can also be obtained 
on neutral blood-agar, but it is inhibited if the 
medium be markedly alkaline, 
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After death the spleen is nearly always greatly 
enlarged, commonly weighing 3 lb., and the 
liver is increased in a lesser degree. The blood 
shows a characteristic leucopenia, with dis- 
proportionate reduction of the polymoTpl)o- 
nuclear cells, so that the number of these cells 
usually falls from 6,000 to about 1,000, and 
not rarely to 500 or even 250 per c.mm. In 
uncomplicated cases the ratio of the white to 
the red corpuscles, in all but the earliest 
stages, is less than 1 to 1,500, which ])ractically 
distinguishes the disease from chronic malaria 
and other conditions which could well be con- 
fused with it. This Joss of the majority of the 
polynuclears is also of great pathological im- 
poitance, as it strongly predisposes to secondary 
bacterial infections, such as cancrum oris, 
septic infections, pneumonia, dysentery, phthi- 
sis, etc., to one of which eventually the patient 
usually succumbs. The parasites have been 
cultivated from the peripheral blood, in which 
they are sometimes also found in small num- 
bers within polymorphonucleaT leucocytes. 

S3rmptomatology. — Kala-azar begins with 
fever, usually at first of a Kmiittcnt type, and 
often showing two remissions of several degrees 
within twenty-four hours. Tins is of consider- 
able diagnostic value, esp(‘(ial]y with respect 
to typhoid fever, for which kala-azar is often 
mistaken in its early stage. After two or 
more weeks the lemperalun* declines to a 
low intermittent or continued form, only to 
rise again at irregular intervals. A low con- 
tinued temperature of about 09^-lOr^ F. is 
commoner in kala-azar than in other tropical 
fevers. The fever persists for months and 
not rarely for over a year, but in very 
chronic cases the temperature may become 
normal for a tiim* and again relapse. After 
the first few weeks tlie geneial symptoms are 
very slight, even with a consid (‘Table d(‘giee 
of fever, although the pulse tends to remain 
rapid. The pati(‘nt may Lave a very good 
appetite and make light of his coiiditioii. 
Emaciation is rapid, and in dark races ilic 
face has a dusky or earthy hue.. The spdeen 
early becomes greatly enlarged in most ea-ses, 
and may reach th<i navel within a short time 
from the onset of the fevcT. Later it may 
extend to. the right anterior sui)erior sj)iiie 
of the ilium. Dodds Price, however, has re- 
corded cases with very little splenic enlarge- 
ment. The liver is not usually much en- 
larged for the first six months or so, but may 
eventually extend to the navel. Anaemia 
is constant, but is comparatively slight, over 


2,500,0(X) red corpuscles per c.mm. being 
usually jTesent, while tlie white corpuscles 
are disjToportionately reduced, as already 
mentioned. The colour index is about normal. 
Death rarely re.suJts directly from the disease 
itself, but from some complicating bacterial 
infection favoured by the deficient phago- 
cytosi.s. If a s(‘ptic infection or jmeumonia be 
followed by leueocytosi.'?, which is rarely the 
case, tlic patient may eventually be completely 
cured of the original disease, the spleen ulti- 
mately disappearing beneath the ribs. 

Diagnosis. — With some experience it is 
usually possible to rec-ognizc an advanced stage 
of the disease from the great emaciation, en- 
largement of the spleen and liver, and peculiar 
earthy colour, g(*n(‘rally unaccompanied by evi- 
dent ansemia. In chronic malaria wdtli spleno- 
megaly the ejuaciation is usually much less 
and the ansemia greater. The differentiation 
from malaria can nearly always be made by 
giving 30 gr. of cpiinine daily for a 'week, which 
will stop malarial paroxysms for a time at 
least, but will not materially affect the fever 
of kala-azar. The diagnosis is far more diffi- 
cult in tl)(‘ early stage of kala-azar, when 
it is often n(‘oes,Kary to look for the jmrasite 
eitlier in the p(‘riph(‘ral blood or by spleen 
or liver punc^ture. The former is troublesome 
and unc<‘rtain, while the latter is not ■without 
danger, especially in V(‘ry ana*mic casjes. It is 
safer to ])iincture tiic liver tliun the spleen, but 
the parasites are less readily found in the 
former, and it may not be enlarged. By giving 
calcium chloride beforehand, and afterwards 
a])])lyiDg a bandage and keeping the ])atient 
in bed for a day, puncture of the spleen with 
a fine needle is generally safe in experienced 
liands, except in v(‘ry anannic castes. Safety 
can be ensured by first estimating the coagu- 
lability of the blood with Wright’s instrument, 
and only doing spharn ])uiicture if the time 
do(vs not excjeed five minut(‘S. 

Prognosis.— In the ejjideinic form this was 
nearly hopelt^ss. Becovery followed in only 
4-10 i)er cent, of Dodds Brice’s cases in 
Assam tea gardens, but when it occurred it 
was coiu])lete and permanent. In the sporadic 
form a somewhat Jarg(‘r proportion of cases 
recovered, not rarely after some leucoc.yte- 
increasing bacterial infecition, such as cancrum 
oris or other septic condition. 

Great leucopenia and aiisemia are grave 
signs. The degree of enlargement of the spleen 
is of no prognostic value. Steady loss of weight 
is most serious, and continuous gain is the 
ISO 
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most favourable sign, especially if accompanied 
by increase of the polymorphonuclears. 

The introduction of treat luent })v antimony 
salts intravenously, as described below, has 
completely altered the prognosis of kahi-azar, 
for the case -mortality in Assam has already 
fallen to below 25 per cent., wliile it is lower 
still in sporadic cases tr(‘ated in hospital before 
the disease has reached a very advanced stage. 

Treatment. — Until recentiy we had no re- 
liabh^ treatnumt of kala-azar. ( areful nursing 
and measures to raise the number of ])oly- 
morphoniiclears, such as the subeutaneoiis 
injection of stapliylococcus vaecine.s by the 
writer or sterile tur})entine by Muir, resulted 
in the recovery of some 25 per cent, of spor- 
adic cases. 

The discovery of the flagellate stage of the 
protozoal parasite of kala-azar revealc‘d the 
close affinities of this disease with sleeping 
sickness, which in its turn led to the use in 
the treatment of kala-azar of dnigs which 
had been proved experimentally to be inimical 
to th(5 trypanosome of sleeping sickness, but 
with little success imtil the soluble antimony 
salts were giv(m intravtmously. Di Cristi and 
Caronia first proved and recorded the. sn(5cess 
of tartar emetic intravenously in curing the 
infantile or Mediterranean form of kala-azar 
in Sicily, and the writer independently obtained 
a similar success a few months later in the Indian 
form in Calcutta, and subsequently demon- 
strated that the corresponding sodium salt was 
slightly less toxic than, and consequently })refer- 
able to, potasshim antimony tartrate (tartar 
<Mnetic). Later he also obtained similar cura- 
tive results with a practically non-toxic colloid, 
antimony sulphide. All these j)reparations 
must be given intravenously. Antimony oxide 
dissolved in glycerin has not proved effective 
in the writer’s hands. 

The potassium and sodium antimony tar- 
trates have to be pushed cautiously up to full 
<l9.scs and given twice a week for several 
months in order to cure the disease. A 1- or 
2-per-c.ent. solution may be used, beginning 
with 2 or 3 c.c. of the 2-per-cent, solution in 
adults, and increasing by J c.c. at each dose 
up to 5 c.c. or a little over, so long as no toxic 
symptoms are produced except very temporary 
nausea, but if actual sickness occurs the dose 
should be reduced for a time. Under this 
treatment the fever usually ceases in about 
three weeks, but it is essential to success to 
continue the injections for three months or 
more to prevent a relapse, which may prove 
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resistant to the drug. After the temp«rafeti« 
has fallen to normal, a slight rise will follow 
an injection for several weeks, indicating the 
liberation of toxins from destroyed parasites. 
There is no absolute guide as to when a com- 
plete cure has been effected, but disappearance 
of the s[)leen beneath the costal margin, with 
recovery of all lost weight and an increase of 
the leucoedes to above the normal number 
are, the safest indications for stopping the treat- 
ment. At Kulna, in Bengal, this treatment has 
been so successful in Muir’s hands that the 
disease has nearly disappeared from the neigh- 
bourhood of his hospital. With a vigoions 
campaign sporadic kala-azar should be stamped 
out of the sporadic areas, and the new treat- 
ment is also })roving of great value in checking 
the .sj)read of tlie dis(^ase in Assam. 

Leonard Rogers. 
KATATONIA (see Catatonia). 

KELOID (see Chelotd). 

KERATITIS (see Cornea, Affections of). 
KERATODERMIA (sec HYrERKERATOSIS). 

KERATODERMIA BLENORRHAQIOA 

{see Gonorrhcea). 

KERATOSIS PILARIS {see Ichthyosis). 

KERION (see Ringworm). 

KERN ICTERUS (see Grave Familial Jaun- 
dice, under Jaundtge, p. 148). 

KIDNEY, AMYLOID DISEASE OF {see 

Amyloid Disease). 

KIDNEY, CONGENITAL ANOMALIES 

OF. — The anomalies to which the kidney is 
liable may be that (1) of number or (2) of 
position, ’or may consist in (3) fusion of the 
two organs, or in (4) the presence of aberrant 
vessels. 

]. Anomalies of number .—Absence of 
both kidneys has been observed in the foetus. 

Absence or complete congenital atrophy of 
one kidney, more frequently the left, occurs 
about once in 2,500 cases (Morris). It is 
slightly more common among males than in 
females, and is usually accompanied by some 
defect in the genital organs. Although the 
ureter is nearly always absent, its orifice is 
sometimes present and may lead into a bMnd 
pocket. Occasionally the corresponding 
of the trigone is undeveloped. Tbe lemaining 
kidney is generally hypertrophied, but appean 
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to be liable to disease. The importance of 
this condition lies in the fact that in many 
cases the single kidney has been removed. 
The diagnosis is made by cystoscopy and 
catheterization of the ureters. 

In a few cases three, four, or even five 
kidneys have been found. 

2. Anomalies of position. — Congenital dis- 
placements nearly always occuir in a downward 
direction. The organ cannot be replaced in 
its normal position, and may lie low down in 
the loin, in the iliac fossa, on the brim of the 
pelvis, or in the hollow of the sacrum. It 
occurs about once in a thousand cases (Morris), 
but is very seldom extreme. The other kidney 
may bt; absent. Th(;re may be no symptoms, 
or the misplaced kidney may j)ress on the 
rectum, uterus, bladder, sacral plexus, etc. It 
more frequently causes symptoms in ftimales 
than in males, although it is commoner among 
the latter. The diagnosis is rarely made, for a 
solid tumour in one of the ioc^iliticis mentioned 
may not be n'cognij^ed as a kidney, as it is 
often misshajKUi. it is confirmed by ureteric. 
catheterizution and pyelography. If the kid- 
ney gives rise to serious syin])t<)ms it should be 
removed, provided that its fellow is hcaltJiy. 

3. Fused kidneys. — The best-known ex- 
ample of this condition is the horseshoe kidney, 
which occurs about once in six hundred cases 
(Morris). Here the kidneys are connected 
across the middle line by a band of tissue, 
which may be merely fibrous but is generally 
a thick mass of renal tissue derived from 
the corlic()s of both. The isthmus lies in 
front of the great vessels, and is crossed ante- 
riorly by the two ureters. The kidneys li(3 
much closer together and at a lower level than 
the normal. Supernumerary renal vess(‘ls are 
generally present. This condition causes no 
symptoms, and only becomes important when 
one kidney is diseased. In diagnosis a hors<3- 
shoe-shajied tumour may be felt in front of the 
vertebral column. The diagnosis is confirmed 
by pyelography, the shadows of the renal pelves 
being closer together and lower than normal. 

A more complete fusion results in an irregular 
Ichulated kidney mass, which generally lies on 
the promontory of the sacrum or in the true 
pelvis. The presence of two ureters is the only 
indication that it is derived from both kidneys. 
It has been removed with disastrous results. 

Occasionally the kidneys are fused from end to 
end. In this case one ciosses the middle line 
and is united to the lower pole of the other. 
There are two varieties of this long kidney 


according as the pelves look in the same or in 
opposite directions. 

4. Aberrant renal vessels are very com- 
mon, and are found in about 20 per cent, 
of cases. As a rule they do not give rise to 
symptoms, or cause any interference with the 
renal secretion, and are only of importance 
when the kidney has to be operated upon. 
Occasionally an aberrant vessel supjfiying the 
low'er pole of the kidn(‘y produces hydroneph- 
rosis. This is the most common form of the 
abnormality, and the. vessel may spring either 
from tluj aorta or from the renal artery, and 
enters th(‘ kidney below the hilurii. In the 
majority of instances it passes in front of the 
ureter or ]>elvis. Kinking of lh(i ureter, with 
subsofjutmt hydronephrosis, may bt; caused by 
an aberrant vessel j)assing either in front of the 
ureter, to its insertion in the posterior ])art of 
the lower pole of the kidney, or beliind it, to its 
insertion into the anterior asjM‘ct of the organ. 
In these cases the dilatation commoiices at the 
j)oint wliere the vessel crosses tlie ureter. The 
symptoms are liiose of hydron(‘p]irosis ((pv.), 
but tli<; <uaus(; of the distension is seldom 
diagnos<‘d before op(*ration. It may, how(;ver, 
be susp(;cted if no other (?ause for the condition 
is found, and if in pyedography the shadow of 
the ureter shows a distinct kink just below the 
renal pelvis. Treatment consists in dividing 
the aberrant vessel, but tlie kidney should not 
be returned into tin; wound until some evidence 
of return of the c'bc.ulation in th(; lower pole has 
b(‘en observed. Occasionally (dther a partial 
or a complete nephrectomy may be necessary. 

Aberrant vessels to the upp(;r pole spring, as a 
rule, from the renal artery or the aorta, but occa- 
sionally they aris(! from the middle capsular or the 
inferior j^hrenic. They give rise to no symptoms. 

Aberrant vessels are tlu; rule in misplaced 
or fust;d kidneys. In the horseshoe kidney as 
many as ten may be present, but usually either 
three, four, or five arteries are found. The 
isthmus is supplied by one, or occasionally two, 
short arteries springing from the aorta, close to 
its termination, while the lateral kidney masses 
are each supplied by one or more arteries. If 
more than one is jm'sent, the upper artery 
corresponds to tlie ti’ue renal, and enters the 
kidney at the hilum ; the others are aberrant^ 
and enter below tliis point. In the fused pelvic 
kidney three or four arteries are usually found ; 
they spring from the termination of the aorta, 
the common or internal iliacs, or from the middle 
sacral. Their distribution to the kidney mass, 
is exceedingly irregular. J. Swift Jolv. 
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kidney, cysts of. — Small multiple 
retention cysts are frequently found in kidneys 
affected with chronic interstitial nephritis. For 
hvdatid cysts, see Hydatid Disease. 

Solitary Cyst of tho Kidney {syn. Serous 
Cysts). — In this rare condition a large cyst is 
found springing, as a rule, from one pole of 
the kidney. It contains a clear straw-coloured 
fluid, in which tra(^es of urinary salts are found. 
The cyst may grow to an enormous size, and 
is frequently partially subdivided by imperfect 
septa. The etiology is unknown. The symp- 
toms are tumour and pain. The situation 
of the tumour d(; pends on the j)osition of 
the cyst ; it is smooth, rounded, and moves 
on respiration. If the cyst springs from the 
upper pole, the kidney is displaced downwards. 
The pain is generally a dull ache, but acute 
])ain resembling coli(! may result from pnissure 
on the ureter, or displacement of the kidney. 
The diagnosis is rarely made, and as a rule 
the condition is only found post mortem. 
Treatment consists in excision. 

Polycystic Disease {syn. Congenital Cystic. 
Disease ; Cystic Degeneration). — Usually two 
types of this disease arc described, the con- 
genital and the late, hut the same pathological 
process underlies both conditions. In the con- 
genital form the kidneys may be enlarged at 
birth, and their size even comfdicate parturi- 
tion, or the enlargement may be noticed after- 
wards. The child rarely lives more than a few 
months. In the late form the disease generally 
appears between the ages of 40 and 50, runs a 
slow course, and ends fatally. It is bilateral, 
though it may be more advanced in one kidney 
than in the other. It may be aecom])anied by 
a cystic condition of the liver, spleen, or ovaries. 
It is slightly more common among females 
than males, and occasionally has been found 
in fioveral members of one family. 

Pathology. — The kidneys become enormously 
enlarged, but retain their remform shape. 
They are transformed into an immense num- 
ber of cysts, varying in size from a pin’s 
head to a cherry. These may be flattened 
from mutual pressure. The disease com- 
mences in the coi*tex near the poles, and 
when it is advanced no renal tissue can be 
seen with the naked eye. The cysts are filled 
with either a clear straw-coloured or a brown 
fluid, which contains albumin and small quan- 
tities of urea and urinary salts. The walls are 
fibrous, and usually lined with a single layer 
of epithelial cells, and sometimes large numbers 
of desquamated epithelial cells are present in 


the cysts. The glomeruli and convoluted 
tubules, occupying the spaces between the 
cysts, undergo pressure atrophy, and are 
smaller than normal. 

Etiology. — This is uncertain. The condi- 
tion has been attributed (1) to inflammation, 
(2) to congenital defect, and (3) to neoplasm. 

Symptoms. — The heart is usually hyper- 
trophied and the blood- pressure raised in the 
earlier stages of the disease, and patients may 
die of cerebral licemorrhage before the charac- 
teristic symptoms appear. At first the tumour 
may ho unilateral, later on another is almost 
invariably detected on tlie opj)osite side. Each 
lias all the usual characters of a renal tumour. 
It descends below the ribs, fills out the loin, 
moves on respiration, is generally painless on 
])alpation, and occasionally irregularities due 
to the projections of cysts on the surface may 
bo felt. The ])resenee of two enormous kid- 
neys, almost tilling the whole ahilomen, is 
characteristic of the late stages. Frequently 
there is a constant ache in the loins. The 
changers in the urine are tliose usually asso- 
ciated with nmal failure, but, as the progress 
of the disease is very slow, they are spread 
over a period of several years. At first poly- 
uria is present, three, four, or even five times 
the normal amount being excreted daily. The 
urine has a very low specific gravity, and often 
contains a trace of albumin. The total ex- 
(;retion of urinary solids may he unaltered at 
first, hut later is diminished. Tube-casts 
and blood are often foimd. Heematuria ll is 
generally slight and intermittent. Finally, 
the urine becomes scanty, and anuria may set 
in. Death is usually due to ureemia. ^**1 

Treatment. — Surgical interference is gener- 
ally contraindicated, and the patient should be 
treated as if for chronic interstitial nephritis. 

J. Swift Joly. 

KIDNEY, FLOATING OR MOVABLE 

{see Visceroptosis). 

KIDNEY, GRANULAR {see Nephritis). 

KIDNEY, HYDATID DISEASE OF {see 
Hydatid Disease). 

KIDNEY, INFLAMMATION OF {see 
Nephritis ; Perinephritis ; Pyelitis and 
Pyelonephritis ; Pyonephrosis). 

KIDNEY, INJURIES TO (see Abdominal 
Injuries). 

KIDNEY, SYPHILIS OF (5ce Nbphritm). 
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KIDNEY, TUBERCULOSIS OF.— Tuber- 
culous disease of the kidney may occur with- 
out any active focus of disease being jwsont 
in the rest of the body. It may constitute 
the only focus in the urinary system, or may be 
secondary to active disease in tbo generative 
organs or in the lung. Both kidneys may be 
attacked in miliary form as part of a general 
tuberculosis, usually in childhood. 

Etiology. — Renal tuberculosis is most fre- 
quent in early adult life. Formerly it was held 
that in renal tuberculosis both kidneys ■were 
affected ; this conclusion -w’as based uj)on the 
observations upon late cases in the ]^ost- 
mortem room, but the more exact methods of 
diagnosis by means of ureteric catheterization 
and the results ol)tained by nephrectomy have 
shown that the disease is at first unilateral. 
There is no evidence that injury to a kidney is 
a predisposing factor. 

Infection usually reaches the kidney by the 
blood-stream {?tfimatogenous infection), and in 
early cases may be localized to one kidney. It 
was originally thought that infection of the 
kidney only occurred secondarily to tubercu- 
losis of the bladder, ascending by the ureter 
{ascending infection), this opinion being based 
upon the early symptoms of increased frequency 
of micturition and j)yuria ; but it is now shown 
by the cystoscope that these sympt-oms may 
be present without any visible evidence of 
vesical infection ; wlierc there is vesical tuber- 
culosis as well as renal, the jjathological evi- 
dence is as much in favour of descending as 
of ascending infection. 

Pathology. — Apart from miliary tubercu- 
losis, the infection usually begins at the apex 
of a pyramid, gradually proceeding to ulcera- 
tion and destruction of the adjacent renal tissue 
towards the base of the pyramid. The tissuti 
around is thickened, forming an irregular 
cavity lined by caseous material, opening into 
the renal pelvis by a narrow channel. At the 
same time groups of greyish tubercles may be 
deposited in the cortical substance of tin; kidney. 
Several pyramids may be attacked, forming 
localized cavities in the kidney, ■which present 
as rounded, softened areas on the surface. 
The kidney may be enlarged at one ]Jole only, 
ox, where the disease is more extensive, may 
be enlarged generally. In some cases the 
kidney tissue is rej)laced by masses of semi- 
solid, yellowish, caseous material, shut off from 
the renal pelvis, whilst in others the localized 
thickening obliterates the lumen of the ureter 
and a tuberculous pyonephrosis results. In 


these cases there will be no evidence in the 
urine of tuberculous disease (“ closed ” type). 

The infection in all rases spreads to the 
pelvis of the kidney, the lining membrane 
becoming studded with small raised elevations 
or broken down in part into small ulcers. The 
actual communication with the softened tuber- 
culous area in tlie kidney may be small and 
surrounded by tliickened fibrous tissue, the 
lumen being occasionally blocked by caseous 
debris. The inflammatory process spreads to 
the submucous coats of the pelvis, which be- 
come thickened and infiltrated, wdiile the fatty 
tissue of the hilum may be sclerosed and 
adherent. 

The ureter is infected in the, same manner. 
The mucous membrane lining the duct be- 
comes raised by tuberculous i)rocesse8 and the 
lumen narrowed. Fibrous infiltration thickens 
the wall of the ureter greatly, so that the canal 
stands out as a rigid tube the size of an ordi- 
nary lead jicncil, and may easily be palpated 
per rectum or per vaginam. The lumen of the 
ureter may be blocked by caseous material 
from the kidney. 

Symptomatology.— 'The symptoms of tuber- 
culous disease of the kidney are often very 
misleading, and may be those of j)erBistent 
cystitis ; in fact, gross destruction of the kidney 
jnay be present wdthout any lumbar pain. 
There may be an aching in the loin in the angle 
made betwetm the last rib and the outer border 
of the (U’ector spinac muscle, and occasionally a 
more acute attack of colic from the passage of 
c-ascouR material down tluj ureter or from par- 
tial blockage of the dii(;t. The more promi- 
nent sym])toms are tliose associated with 
cystitis, altliough a cystoscopic examination 
may show th(‘- absence of vesical infection. 
There is a gradually progrc'ssive increased fre- 
quency of mict uTition, at first during the day 
only, but later during the night also, together 
with a s(talding in the urethra during micturi- 
tion and i)ain in the glans penis or in the 
vulva at the end of the act. 

Chaises in the urine. — The urine is pale and 
of opalescent appearance, depositing a small 
amount of jms. The sj)ecific gravity is low 
owing to the increased amount of urine passed 
from the diseased side. Red blood-corpuscles 
are found under the microscope, but ■visible 
haematuria is variable. In some cases haema- 
turia may be present as an early symptom, or 
may occur as the result of a local injury or of 
exertion. The last few drops of urine passed 
during micturition may be tinged with blood 
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when vesical infection has occurred secondarily 
to the kidney. 

Albuminuria is present in all cases, It may 
be present before the a])pearance of blood and 
pus in the urine ; in one ease under mv care 
the patient was refused life insurance owing to 
albuminuria eighteen months before the ap- 
])earance of pus and blood in the urine and 
before any increased frequency of micturition 
was noted. Tubercle bacilli are present in 
the urine. 

Physical examination. — As a rule, the tuber- 
culous kidney is not enlarged unless there is 
partial or complete hydronephrosis. If the 
kidney can be felt it may be slightly irregular 
and tender on pressure. The lower end of the 
ureter may be easily felt per rectum or per 
vaginam, and this examination should never 
be omitted when renal tuberculosis is sus- 
pected. In the male the thickened ureter can 
be felt as a distinct, rounded, tender cord 
above the prostate., passing upwards and out- 
wards, and in the female it may be felt in the 
lateral vaginal fornix ; in both sexes it may 
often be rolled between tlie fingers on bimanual 
examination. 

It must not be forgotten that wium one 
kidney is partially or wholly destroyed by 
tubercle, the remaining kidney may be enlarged 
by compensatory hypertrophy, in which case 
it may be palpable and tender on palpation. 

Diagnosis. — In a young adult the symptoms 
of cystitis coming on insidiously and without 
any apj)arent cause, such as venereal disease or 
catheterization, should make the practitioner 
suspicious of tuberculous disease. The finding 
of small quantities of jms, blood, and albumin 
in a pa](;, hazy urine should be followed by 
an examination for tubercle bacilli, w^hicb, if 
found, will make the diagnosis more certain. 
Aching in the loin, tenderness over the kidney 
on deep palpation, and tlie detection of a 
thickened ureter per rec.tiim, will all point to 
the side affected. At the same time an exam- 
ination of tlie j)ro;state and ^^esi(;les per rectum 
and of the epididymis in the male will deter- 
mine the existence of genital tuberculosis, to 
whicli the urinary infection may be secondary. 

Further knowledge is gained of the disease 
by cystosoopic examination. The bladder may 
be found quite normal, even when vesical 
symptoms are prominent, but it is more usual 
to find the small, greyish elevations of sub- 
mucous deposit of tubercle or active ulcera- 
tion of the mucous membrane. (Plate 8, 
Fig. 4, Vol. I, facing p. 313.) The changes in 


the appearance of the ureteric orifice may give 
valuable information. There may be some 
tvdema of the lips of the orifice from cystitis ; 
or tubercles may be seen in the immediate 
vicinity ; or the edges of the orifice are lost 
in a small area of tuberculous ulceration. In 
later cases the orifice is displaced upwards and 
outwards, and appears at the end of a gutter- 
shaped depression, from the dragging of the 
thickened and shortened ureter. 

In every case in which operation may be 
contemplated the urine from each kidney must 
be obtained separately, ]>referably by oreterio 
catheterization, as the use of a separator in an 
inflamed bladder might result in bleeding from 
manipulation. In those cases in which cystoa- 
co]>y or rectal examination affords no evidence 
as to w'hich ureter is diseased, both ureters 
should be catheterized, but when one is dis- 
eased the catheter should be passed only into 
the presumably normal one, as it is necessary 
lo know that the kidney on this side is not only 
functionally active but is free from disease. 
The urine collected sliould be carefully tested 
for pus, blood, albumin, and tubercle bacilli, 
the percentage amount of urea should be esti- 
mated, and an estimation of the functional 
jK^tivity of the kidney made by the methylene 
blue or pliloridzin glycosuria test. 

Skiagraphic examination may show some in- 
(!reascd opacity in the renal area. The shadows 
are due to the areas of caseous degeneration 
and are less distinct than the shadows of cal- 
culus. 

A renal calculus gives rise to greater renal 
j)ain, associated with reno-urcteric colic, than 
tuberculous disease ; colic is unusual with the 
latter, but may be caused by the passage of 
caseous debris or bloodclot down the ureter. 
Kciial cakmlus docs not lead to increased fre- 
quency of micturition in the same continuous 
manner, and tubercle bacilli are absent from 
the urine. A calculus impacted in the lower 
end of the ureter causes thickening of the duct 
and increased frequency of micturition, but a 
cystosoopic and radiographic examination will 
determine the diagnosis. 

Prognosis. — The course of tuberculous 
disease of a kidney is gradually progressive, 
the renal tissue being progressively destroyed. 
There may be periods when the symptoms 
diminish, but after a short time they return. 
The spontaneous cure of a tuberculous focus 
in the kidney must be very exceptional, and 
although some amelioration of symptoms may 
occur with treatment under general lines, and 
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by tuberculin injections, our present know- 
ledge is insufficient to expect permanent 
benefit by anything short of nephrectomy and 
ureterectomy. When the o])eration has been 
performed, further treatnjent is ner(‘s.sary for 
some months, and the ])rospect of cure is 
greatly enhanced. Even wlien vesical tuber- 
culosis is present, or when foci are j)resent in 
the prostate or vesicles, the removal of the 
primary disease with efficient subsequent tn^at- 
ment has been followed by the diRapi)earancc 
of the secondary foci. 

When se])tic infection is superadded, the 
course of the disease is miuffi more rapid. 
The infection may be tlu' rcvsult of urethral 
instrumentation or by the blood -stream, and 
may lead to ])yonej)hrosis. When bilateral 
tuberculosis exists, deatli takes jilacc from 
anuria or septic toxfeinia. 

Treatment. — ^J’hc treatment to be followed 
depends to a large extent upon the s])read of 
the disease. By the methods described above, 
it must first be determined that the other 
kidney is functionally active and not infected, 
and any infection of tlie bladd('r or of other 
foci in th(‘. body must recedve consub'ration. 
Thus evidence of active tub(*rculous lesions in 
the body, such as spinal caries, plithisis, joint- 
disease, etc., would form a contraindication to 
operation, but old healed tuhercnilous lesions, 
such as an aiikylosed joint, may he disregarded. 
Multiple foci of disease in the t<.‘stes, prostate, 
or vesicles, again, would negative operative 
treatment, hut small or early foci in these 
organs can be treated on general lines after 
the diseased kidney has been removed. Tuber- 
culosis of the bladder w'ould not in itself 
contraindicate the removal of the primarily 
infected kidney, as, under appropriate treat- 
ment, extensive vesical infection has been 
seen to clear up when the primary focus 
has been eradicated. When the disease has 
attacked both kidneys, oix'ration cannot be 
advised. 

Operative treatment. — When the disease is 
proved to be unilateral, and in those cases in 
which other foci of active disease do not exist, 
there is no doubt that complete removal of the 
infected kidney and ureter holds out a good 
prospect of cure. 

Partied nephrectomy, or the removal of the 
diaeased portion of a tuberculous kidney, is 
inadvisable. It is frequently difficult to say, 
even when the kidney is fully exposed, how 
extensively the disease has spread, and though 
a localized focus may be palpable in one pole, 
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the other may contain small foci which would 
be left were a partial operation performed. 

Nephrotomy may occasionally be necessary 
to relieve urgent symptoms, or as a preliminary 
to nephrectomy. In cases in which a septic 
infection is superadded to the tuberculous, a 
pyonephrosis may he found and drainage may 
become advisable to relieve the toxaemia, py- 
rexia, etc., to be followed by nephrectomy when 
the general condition improves. Again, when 
bilateral tuberculous disease is present, nephro- 
tomy may be required as a palliative operation. 

General treatment. — In cases in which opera- 
tive treatment is contraindicat(‘d or refused, 
treatment must proco(‘d on general lines, and 
it i.s equally essential that after operation 
every measure should be taken to increase the 
patient’s natural resistance to tuberculous 
trouble. Good, nourishing food with plenty of 
milk, cream, cod-liver oil and malt should be 
given, and the patient should reside, if possible, 
in a warm climate. The vesical irritability 
should he relieved by sandal-wood oil, or bella- 
donna suppositories ; no local treatment to 
the bladder by irrigation or operation is per- 
missible. After operation a thorough cour.se 
of tuberculin injections, given once a week, 
should he resorted to, commencing with a dose 
of 1/10,000 mg. of T.R., and gradually increas- 
ing so long as no marked reaction occurs. If 
nephrectomy has not been performed the in- 
jections of tuberculin must be given cautiously, 
as its administration may be followed by a 
further infiltration in the ureteric mucous 
membrane, with consequent aching in the 
afiected side owing to increase of inttapelvic 
pressure. jj. Jocelyn Swan. 

KIDNEY, TUMOURS OF. — Innocent 

tumours of the kidney are rare. They are of 
very little clinical importance, being usually 
found on pathological examination. Adeno- 
mata, fibromata, and lipomata have been found 
as small localized tumours in the cortical areas 
of the kidney, but give rise to no symptoms. 
A case of angioma of the renal medulla has 
been recorded by the wTitcr which caused such 
profuse haematuria as to (mdanger the patient’s 
life, necessitating removal of the kidney. 
Malignant tumours of the kidney are more 
common than the benign form, and may be 
classified as : — 

1. Hypernephroma. 

2. Carcinoma. 

3. Sarcoma. 

4. Embryonic mixed tumours. 
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1, Thft hypcniepkromatu form the largest 
group of growths in the kidney — occurring in 
about 80 per cent, of all renal tumours, and 
usually after the age of 45. The pathology 
of this tumour was first described, in 1883, 
by Grawitz, who asserted that it arose from 
the growth of small masses of aberrant adrenal 
tissue which are found in the subcapsular ])or- 
tion of the. kidney and have, become included 
in the cours(‘ of development. Tliis view arose 
from the histological resemblance of a section 
of the tumour to that of the suprarensd gland, 
but more recent work by Stoerk and Shaw 
Dunn goes to sliow that these tumours arise 
in the renal e])itlicUum and must be looked 
upon as carcinomata. While uncertainty re- 
mains as to the origin of the tumours, it i.s 
as well to adopt the name of hy]u*rneplironui 
suggested by Lubarsch. 

Hypernephromata occur as rounded tumours, 
usually forming a prominence from the kidney, 
covered by the capsule and a thin layer of 
compress(id renal tissue. They also s[>read 
towards the pelvis, which they xdtimately in- 
vade, and may gain entrance to the renal vein 
or even the inferior vena (;ava. On section a 
hypernepliroma may be found to vary con- 
siderably ; it may be of firm consistence, but 
frequently shows areas of necrosis and soften- 
ing and commonly vsome dark areas into which 
hfiemorrhage has occurred. The marked fea- 
ture which is present in almost all eases is the 
presence of small areas of fairly bright-yellow 
colour. On microscopic section the cells are 
of large polygonal shape, arranged in palisade 
form. The protoplasm is clear, with large 
nucleus, contains highly refractile bodies, and 
is found to contain also both fat and glycogen. 

Hypernephroma is disseminated both by 
direct extension and by metastatic deposit. If 
the growth reaches the renal vein, small em- 
boli may attain the lungs and deposits may he 
found in the liver or in the bones, the latter 
being not infrequent. 

2. Primary carcinoma of the kidney 0 (;curs 
as an infiltrating tumour in the substance of 
the organ. Formerly a large number of renal 
tumours were classified as carcinomata which 
now prove to be hypernephromata ; carcino- 
mata in this situation are uncommon. On 
microscopic section the growth may show an 
alveolar or a papillary arrangement of cells. 

3. Sarcoma occurs both as the round- and the 
spindle-celled variety. It may attack the 
ladney in late adult life, but is more commonly 
a tumour of early years, occurring in quite 


young children, in whom it may reach a large 
size. It arises in the capsule or in the tissues 
of the hilum, rapidly invading the renal tissue. 
On section it shows a greyish-white appear- 
ance with ill-defined periphery. 

4. 1'he embryonic mixed tumours show a great 
comj>lexity of structure. They occur in the 
early years of life, arising from inclusions of 
einbryunic tissue. Microscopically they may 
contain stripe<l and unstripod muscle-fibres, 
cartilage. l)oni‘, and tubular or glandular epi- 
thelial elements, in a basis of elementary con- 
nective tissue. They liave been classified as 
adeno'sareoma (Bireh-Hirschfcld) or as rhabdo- 
myo-sarcoimi, according to the structure that 
predominates. They are (H>vered by a layer 
of coin])ressed renal tissue, and may invade the 
renal vein. 

Symptoms.-— The prominent symptoms of 
new growth in the kidm^y are haunaturia, 
pain, and the presence of a tumour. 

llamatnria is usually the first symptom, and 
immediately attracts the patient’s attention. 
The bleeding comes on suddenly without pre- 
vifuis pain or exciting cause, lasts for one or 
several days, and then disapjeears for some 
days or weeks, to recur in the same form. In 
some oases liamiorrhago may follow a walk 
over rough ground, or a train journey. The 
bleeding may be profuse and accoini)anied 
by the passage of long, rounded worm-like 
clots wdth d(‘c.olorized ends, indicating their 
formation in the ureter. In the intervals of 
haemorrhage the urine is clear and free from 
albumin. 

The intermittent, jerofuse hsematuria is most 
common in hypernephroma. It is compara- 
tively infrequent in the sarcomata of early 
childhood. 

Pain is a common symptom and may be 
due to several causes. There is usually a con- 
stant dull aching in the loin, from tension in 
the renal capsule, with occasional exacerba- 
tions of more acute pain of a “ tearing ” nature, 
which is probably due to localized heemorrhage 
into the growth. Constant aching pain in the 
loin may also be due to extension of the growth 
through the renal capsule, which may also 
cause pain in the distribution of the lower 
intercostal or lumbar peripheral nerves. 

Pain may be due, further, to the passage of 
clots down the ureter, when it takes the form 
of acute colic, and will be followed by the 
passage of bloodclots per urethram. 

Tumour in the loin is a frequent sign, 
especially in children, in whom it may be large 
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enough to form a visible prominence in the 
subcostal area. 

Examination should be made with one hand 
in the loin below the twelfth rib and the other 
below the costal margin in tlio. dorsal posture, 
and the patient instructed to l)reathe dee})ly ; 
if no renal enlargement is detected, examina- 
tion should be made in the kneo-olbow posi- 
tion. The tumour may retain the shape of 
the kidney or, as is more frequent, present a 
localized, firm rounded mass from one aspect. 
The colon may b<‘ palpated in front of the swell- 
ing, or may give a band of resonance over an 
otherwise dull note to percussion over the main 
mass. The tumour moves with respiration 
and can be puslied up into the loin ; if, liow- 
ever, the growth has ('xtended into the peri- 
nephric tissues, movement is limited. 

Occasionally a growth in the ui)per ])ole of 
the right kidney may disi)lace the liver about 
its transverse axis, so tliat its ant«‘rior margin 
descends below the costal margin and renders 
palpation of the kidney d ill! cult. 

The remaining Rymi)toins of the disease are 
due for th(i most part to pressure by the tumour 
or to metastascs. Varujoeeh* is occasionally 
present, and is especially sigiiificunt if ])reseut 
on the right side or failing to disa])pear in the 
recumbent position, (hidema of the legs may 
be present from direct extension of the growth 
into the vena cava, or d yspnma from ])ulmona]y 
metastascs. A skiagram of tlie renal area may 
show an increased opacity with ill-detiued out- 
line, while metastatic dejmsits in the lungs will 
also be showji bv X-ravs. 

Diagnosis. — The oocnrrence of fairly pro- 
fuse and sudden Inematuria in an elderly 
patient, especially if accompanied by the pass- 
age of rounded, worm-like clots, is strong evi- 
dence of a renal growth. Tlie. only certain 
method of localizing the source of the haemor- 
rhage is by cystosco})ic examination during a 
period of bleeding, when blood may be seen 
issuing from one ureteric orifice. The same 
examination will exclude any vesical lesion 
which might cause the haematuria. 

The combination of renal tumour and liaeina- 
turia is strong presumptive evidence of the 
renal source of the bleeding, but every case 
should be subjected to cystosc‘,opic examina- 
tion before any operation is contemplated. In 
more than one case in my experience the 
hflBmaturia had occurred from a vesical lesion, 
which was so situated as to cause a partial 
obstruction to one ureteric orifice, from which 
the renal swelling (hydronephrosis) had resulted. 


Other conditions causing a renal tumour and 
haematuria are always accompanied by other 
symj^toms. Thus a renal calculus gives rise 
to pain and ])yuria together with a well- 
defined radiographic shadow ; tuberculosis is 
associated with })yuria and increased frequency 
of micturition in a younger patient, whilst 
in congeniinl cystic disease the swelling is 
bilateral and accompanied by the passage 
of large quantities of urine of low specific 
giavity. 

When a renal tumour is present without 
haematuria, a localized swelling may be felt. 
The characteristics of a kidney swelling have 
been given, Imt (;are must be tak(;n to differ- 
entiate it from a tumour of the liver, gall- 
bladder, spleen, or colon. 

It is seldom ])()ssib]c to differentiate ])ctween 
the various forms of growth that may be 
pre-ient ; sarcoma and embryonic tumours arc', 
m;)i\‘ comnKm in early years, liyperne.phroma 
and carcinoma in later life. Hyj)eTnephroma 
giv(.‘s rise to sudden profuse jia3maturia in 
interniittciit attacks, wlieroas in carcinoma the 
bleeding is morci constant and less in amount. 
Pulmonary and osseous metastasis are more 
common in liyiK'vneplironia. 

Treatment.— Tlie only treatment holding 
any j)ro,sj)ect of succjess is early and complete 
removal of the kidney. Before this is clone, 
careful (^xaniination must be made that the 
growth lias not extended beyond the limits of 
the kidney and that the other kidney is pre- 
sent and functionally active. The condition 
of the second kidntiv should bo estimated by 
examination of the urine collected by ureteric 
catheterization and by the use of colour or 
])bIoridzin tests for renal function. The opera- 
tion should be performed by the lumbar route, 
but if the tumour is large or any doubt exists 
as to peritoneal invasion, the peritoneum should 
be opened deliberately on the outer side of the 
colon and the organs thoroughly examined. 
Every attemjit should be made to remove the 
perirenal adipose tissue witli the kidney, and 
also the lymjihatic tissue along the aorta and 
vena cava. This is most readily effected by 
the ojieration which has been described by 
Gregoire. 

In cases in whicli operation is inadvisable, 
palliative measures may be necessary to con- 
trol haemorrhage or allay pain. Thus adren- 
alin, ergot, liorse-serum, or calcium lactate may 
be given, with injections of morphia or sco- 
polamine. The bowels must be regulated by 
suitable treatment. 
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Prognosis. — The mortality from nephrec- 
tomy for renal growth has been greatly re 
duced in recent years by improved methods, 
and earlier operation should decrease the risk 
of recurrence. Recurrence may occur in the 
area of operation from escape of tissue-cells 
or by metastatic deposit in the lungs, liver, or 
bones. In the sarcomata of children recur- 
rence is more rapid than in adults. In cases 
unoperated upon, death usually ensues within 
two years from the onset of svmptoms. 

K. II. Jol'elyx Swan*. 


•^•-EPTOWIANIA. — morbid desire or irre- 
sistible impulse to steal, in persons not tempted 
by needy circumstances, may be a manifest-a- 
tion of abnormal and degenerative mental 
states. It may be associated with other im- 
pulses or obsessions such as ovvut in psychas- 
theuia. ft is stated to be occasionally the result 
of an orotic fotiahism. 

KRAUROSIS VULVAS {see Vulva, Dis- 
eases of). 

KYPHOSIS {see Si’inal Curvatuuk). 


LABIO-GLOSSO-LARYNQEAL PARA- 
LYSIS {see Bulbar Paralysis, undfu* 

Muscular Atrophy, Progressive). 

LABOUR, FIBROIDS COMPLICATING 

{see Uterus, Growths of). 

LABOUR, MATERNAL INJURIES FOL- 
LOWING. — The common injuries which 
result from labour are : (1) rupture or lacera- 
tion of the ]jerin(*um, vagina, or cervix, (2) 
rupture of tlie uterus, (.3) sloughing of the 
genital canal as a result of ]>ressurc, ])roducing 
the various tistuk*, and (1) rupture of a 
varicose vein in the vulva. 

1. (a) Rupture of the perineum. — This in- 
jury occurs as a result of undue .stretching of 
the vulval orifice at the moment of birth of 
the presenting part. It is most commonly 
produced at tliat moment during delivery w’hen 
the foetal head is undergoing the extension 
movement, whereby a large diameter, namely 
the occipito-frontal, is suddenly thrown across 
the vaginal outlet. It is predisposed to by 
precipitate labour, when the soft parts have 
not had time to stretch, and may sometimes 
be the result of instrumental delivery. The 
shoulders very rarely tear the perineum when 
the head has not done so. In breech presenta- 
tions the aftercoming head may tear the 
perineum, especially because rapid delivery of 
the head is necessary, and because the body 
of the child does not dilate the vaginal 
outlet sufficiently to allow the head to pass 
easily. 

There arc two varieties of ruptured perineum, 
namely, incomjilcte and complete, the latter 
meaning that the perineal body is torn right 


through into tlie rectum, th(‘ sjdiinctcr ani 
being torn across. Riij>tijre of tlie perineum 
is important for two reasons, first because it 
exposes a largf*. raw surfa(-c to the jiosaibility 
of infection ; and second, because iu severe 
cases it injures the pelvic floor, enlarging the 
aperture between the two Icvatores ani mus- 
cles and predisposing to ])iolap 80 of the uterus. 
For tlieso reasons alorn;, it is imj^ortant to try 
to prevent ])orineal lac.maf ions, and, if they 
occur, to suture them at once so as to obtain 
primary union. 

Prevention is often iin])0SHible, but an at- 
tempt should be made, in all doubtful cases, 
at least to limit the amount of laceration. The 
best way to do this is to keep the foetal head 
flexed as long as possible, by pressing with the 
thumb and second linger, on either side just 
behind the anus, upon the foetal forehead 
through the stretched pelvic floor tissues. At 
the same time the occiput may be pulled down, 
away from the pubes, with the other hand. 
In this way flexion is maintained and the birth 
of the head is delayed. The head can then be 
allowed to distend the vaginal outlet slowly, 
and is delivered with greater safety between 
contractions of the uterus than during a con- 
traction. This is carried out by “ express- 
ing ” the head, by pressure with the thumb 
and Anger placed as mentioned above. The 
forehead, caught between the finger and thumb 
in this way, is pressed towards the pubes, 
and the occiput gradually emerges while the 
stretched perineum slips back. 

If it is obvious that a laceration must occur, 
then it is good practice to make an incision 
in the middle line as far back as may be deemed 
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necessary, so as to Iiave a clcan-cut instead of 
a bruised and lacerated surface to suture. 

Such incisions rarely spread beyond their 
original extent, and give very good results. 
A central incision gives just as good results 
as the lateral incision whic.h has been recom- 
mended in the operation of episiotoiny. 

Treatment. —A 11 Iac‘.erations of the jierineum, 
however small, should ))e sutured immediately, 
for if left alone they never heal by adlicsion 
of their surfaces. TJie sutures should be so 
placed as to embrace the whole thickness of 
the perineal body, being entered on the skin, 
carried deeply through the tissues, and brought 
out through the vaginal muf'osa, and continued 
in the reverse direction on the other side. The 
same ])rinciplc should he carri(‘.d out in com- 
plete tears, the posterior sutures including the 
rectal mucosa instead of +hc vaginal, and l)eiiig 
also passed through the retracted ends of the 
sphincter ani. It is sometimes useful to suture 
the rectal mucosa separately with absorbable 
catgut. 

(ft) Laceration of the vagina, —rerineal 
laceration is often ac(*ompanied by laceration 
of the vagina, wliich may (‘-xtend us high as 
the cervix, usually in the lateral angles of the 
vagina. More commonly on the left, these 
injuries cannot be scon without thorough open- 
ing up of the vagina with a sj)ecuium. They 
must be sutured at once with a continuous 
catgut stitch. If not sutured tli<‘y give rise to 
troublesome bound-down cicatrices, as they 
always become sej^tic. 

(c) Laceration of the cervix. — This in- 
jury is usually the result of too early applica- 
tion of the forceps, but may occur spontane- 
ously in precipitate labour, or be caused by 
the aftercoming head. It is often unrecog- 
nized, but should be thought of in every case 
of trickling post-partum lufimorrhage with a 
well -contracted uterus. In most cases it causes 
no symptoms, and is not discovered until 
months or years after. If it give rise to 
hflemorrhage or has been acjcidentally discovered, 
or deliberately looked for, laceration of the 
cervix should Ix^ sutured with absorbable cat- 
gut ; a posterior speculum, a good light, and 
tenacula to pull down the halves of the cervix 
being required. The sutures are placed so as 
to embrace the whole thickness of the cer- 
vix, excluding the mucous membrane. These 
sutures will always stop haemorrhage from a 
tom cervix, and it is unnecessary to attempt 
to look for and tie a bleeding vessel. 

L 2. Rupture of the uterus. — The uterus is 
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usually ruj)tured as the result of obstructed 
labour, in c!a.ses either of malpresentation or 
of contracted })elvis. It is preceded, as a rule, 
by tonic contraction, and by dangerous thin- 
ning of the lower uterine segment, but this is 
not always the case. It may be caused by 
internal manij)alations in an attempt to per- 
form version, cb^capitation, or (jraniotomy in 
obstructed labour. This variety does not 
always cause immediate symptoms, but is 
usually recognized by the operator at once. 
Such cases, if treated at once, have a better 
jirognosis than those which occur spontane- 
ously. Uterine rupture nearly always starts 
in the lower segment, and tliencc may spread 
in any direction. It may be complete, when 
all the coats arcj involved, or incmyiplete, when 
the peritoneal cavity is not opened. The 
symptoms an*, a sudden feeling of something 
having given way ” inwside, some external 
haemorrhage, and collapse. The last is a vari- 
able symptom, as the pulse does not always 
rise rapidly. The fa*tus may ])ass partly or 
com])letely through the rent into the peri- 
toneum or folds of the broad ligament, the 
uterus contracting down and also expelling 
the placenta the same way. The diagnosis can 
be made by the sudden collajjse, recession of 
the presenting part, haemorrhage, and pal- 
pation of tlie foetal parts free in the abdominal 
cavity. If the rupture occurs during delivery 
per via.s natvralcs, the symptoms are the same, 
but of course the foetus is not in the abdomen. 

Treatment.— One of three measures may he 
adopted— (o) Plugging the remt with gauze 
and providing drainage, (0) hysterc'ctomy, or 
(c) suture of the remt. The first has given the 
best results in the past, the last has given the 
W'orst. l^robably, in the future, with modern 
methods of shoc.kless operating, hysterectomy 
will answer the best, ])rovided that the patient 
is not in a despcirate condition. Naturally, 
the treatment must depend upon the position 
of the child. If it has passed into the perito- 
neal cavity, the abdomen must be opened. 
Then the decision between the various alterna- 
tives must be influenced by the condition of 
the ])atient, tlie surroundings, and the skill 
of the. operator. 

3. Fistuls. — >Sce A'aginal and Uterink 
Fistul.e. 

4. Rupture of a varicose vein of the 
vulva. — This sometimes occurs during labour. 
It may cause (‘xttirnal bleeding if there is a 
tear, or it may cause a haematoma if no ex- 
ternal tear occurs. Sometimes both take place, 
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only a small opening resulting;. A heematoma 
may have widespread relationships, the haemor- 
rhage harrowing up into the })elvia in some 
instances. Resolution may follow, but these 
hsematoinata not infrequently become infected 
and suppurate. Incision with drainage is then 
the only treatment. In any case, if large, a 
hcematoina should be incised, tlie clot turned 
out, and the cavity drained. 

Tnos. (f. Stevens. 

LABOUR, PREMATURE, INDUCTION 

OF. - Induction of premature labour is tin' 
term a))])lied to the artificial termination of 
pregnancy before the fortieth week and aft(‘r 
the child has become via])le. 

The child is said to be viable after tin* 
twenty-eighth week, but its chances of sur- 
vival are small if it is born before tin' thirty- 
fourth we(‘k ; they are great (‘st aft(*r the 
thirty-sixth wei'k. The longer tlie induction 
can be j)ostponed the better for tin' child. 

Induction is inon' risky for tin' child hut 
less risky for the mother than ('a'sarean sec- 
tion. The maternal jjiortality is low, and it 
is a procedure which can he carri<‘d out by 
the general practitutner. The disadvantage is* 
that the ehild is prematurely delivered, and 
therefore its chances of survival are h‘ssem*d. 

It should be added that ('a*surean .section in 
exi)oricnced hands as an alternative to induc- 
tion has given (‘xcellent results. 

Indications for induction. I Dangers to 
the mother. — Induction is indicatul where 
('Wsarean section is contraindicated or refii.sed : 

(1) In serious pathological conditions threaten- 
ing the lib' of the mother, or causing ]>erma- 
nent invalidism .should pregnancy be ]»roluj»ged. 
and when no imj)rove7neiit has taken ])lace 
under ajiprotuiate ti*eatment. Such conditions 
are— -cardiac disease, when (■(miix'ii.sation has 
failed : pulmonary diseases, especially ad- 
vaiiced tub<*rculosis ; pyelitis ; nialignaut dis- 
ease of jx'lvie organs ; toxaemias such as 
eclampsia, nejjhritis, accidental haemorrhage. 
hyj)ercinesis, and jaundice, when examinations 
of the urine and blood give indications for 
the termination of pregnancy ; j)lacenta jirae- 
viu, to prevent recurrence of severe heeinor- 
rhage : pernicious anaemia ; leukaemia ; dia- 
betes, other than teni])orary glycosuria ; chorea ; 
goitre ; insanity. (2) In pathological condi- 
tions of the ovum, and death of the foetus in 
utero with septic absorption. 

The results of induction in fevers such as 
typhoid and pneumonia are bad, as there is 
II— L 


increased risk to the mother even when pre- 
mature labour occurs spontaneously. In con- 
sidering the indications for induction, regard 
must be had both to the effect of disease upon 
pregnancy and to the effect of pregnancy upon 
a })re-existing disease. 

2. Dangers to the child. - p ) Moderate degrees 
of jH'lvic contraction, cs|)ecially in multiparce 
who.se labours have resulted in still-births. 
Indm-tion is indicated where the true conju- 
gate is not below in., and in a generally 

contracted p(‘lvis where it is not below 3J-3| in. 
If it is less than 3 in., CVsarean section or 
craniotomy must be ])erformed. Labour is in- 
duced earlier in a generally-contracted pelvis, 
as tlu' traiisveise diameter is lessened. Al- 
though ruh'.s are given for ])elvic measurements, 
the time for induction de]M'nds upon the rela- 
tive proportions Ix'tween the pelvis and the 
bi'tal head, which should he systematically 
e.stimated w(‘ekly after tlie thirty-fourth week. 
As long as thi* head can be pushed tlirough the 
brim of tlie pelvis, let ])regnancy continue ; 
but when the liead is too large to enter the 
pelvis, induce. 

(2) Obstruction in the pelvis due to tumouis, 
rigidity of the cervix, or atrc'sia of the vagina. 
Rut in such cases (’ajsarean section is prefer- 
able to induction. 

(3) Habitual death of the faius from causes 
other than syjiliilis. Induce labour just be- 
fore the dat(^ of expi^eted death as asi'ertained 
from ])rcvious pregnancies. 

Methods of induction. 1- Slow induc- 
tion.— This gives the best results and imitates 
normal labour as nearly as possible. The 
cervix must admit one finger, dilatation having 
been effected by Hegar’s dilators under anaes- 
thesia or by the introduction of laminaria 
tents. If tents are .seJeeted, several small ones 
an' inserted with forix'ps and, the vagina having 
been packtd, are left in jio.sition for twelve 
hours. 

All the methods employed for the induc- 
tion of labour are uncertain if they are safe, 
but those most common y employed are as 
follow's ; — 

Rupture of the mendtranes is easy, but results 
frequently in a prolonged labour, and there is 
a risk of sepsis. It does not, as a rule, involve 
prolapse of the cord or malpresentations. 
Labour may be hastened by sweeping the fore- 
finger round the internal os and partially 
separating the membranes in the lower uterine 
segment from the wall of the uterus, as occurs 
in normal labour. 
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Krause's method is that employed by most bo employed by means of a 2-lb. weight 
obstetricians, and gives good results. It con- attached to the end of the tubing and hung 
sists in passing between the membran<*s and over a chair or towel-rail. The bag is left in 
the uterine wall one or more gum-elasti(; jHisition until expelled spontaneously into the 
bougies, sizes 10-12, which have iieen j)re- vagina, when the fluid contents arc run off. 
viously sterilized by boiling for ten minutes If tin* membranes rupture, the bag prevents 
and placing in biniodidc solution, 1 : 1,000. the loss of amniotic fluid. 

The patient having been anaesthetized and The disadvantages of the bag are the diffi- 
placed in the lithotomy position, the vulva ciilty of sterilizing it and of preserving the 
and vagina arc sterilized and a posterieir rubber. Fiirtlier, it may displace the present- 
speculum is jiassed. The cervix is steadied ing 2)art, and may conceal heeniorrliage if this 
with bullet forceps, and the plug of mucus occurs, with danger of subsequent rujiture of 
removed by an iodide swab. One finger is the uterus. 

passed into the cervical canal, and tlie mem- If labour do(‘s not occur after the use of 
branes are gently separated from above the bougies and the dilating bag, jjodalii^ version 
internal os. A bougie is passed uj) along the may be j)erformed and a leg drawn down, 
finger and introduced into the uterus between Trac tion on the foot outside the vulva will 
the membranes and uterine wall as far as stimulate uterine contractions, 
possible. If resistance is felt, it is withdrawn Phujgutfi the vaginn , — Tliis method brings on 
and jiassed in another direction so as to avoid labour and checks luemorrhagc in suitable cases 
the placenta, which is usually situated on the of ante-partum haemorrhage. It is said occa- 
posterior uterine wall. Chre must be taken sionally to cause rupture of the uterus in cases 
to avoid rupture of the ni'.'mbraiK^s, or stqiara- of toxaiiuia. 

tion of the ])lacenta, whicli may result in some Intra-ntcrini' uijecHons stimulate the uterus 
bleeding. One large bougie may ])e. used, or and .siqiaratc the nuunbranos. Glycerin has 
several smaller oii(‘s. If the ends project a hygrosc()j)ic action on the liquor amnii, but 
beyond the vulva they may be cut off. has j^roduced fatal toxic elTects. Its use is not 

The vagina is packed with gauze, which keejis to be advised, 
the bougies in i)ositioii, (controls ha3moiThagc,, 2. Rapid induction may bo employed w^hen 
and has a reflex action uijion the contractions the need is urgent, but these methods arc 
of the uterus. If rublxT eatlufl-ers are used risky in most cases, us they cause laceration 
instead of bougies, the (;oi)])er stylet must be of the cervix and lower uterine segment, and 
withdrawn when introdu(-tion lias been effected, are followed by sepsis. They are useless in 
Labour may come on in 24-72 Lours. Tlie cases of pelvic contraction, 
bougies may be left in jiosition for 24 or 48 AccowlwnivHt force is the rapid and forcible 
hours and then withdrawn and a new set dilation of the cervix, followed by the immediate 
introduced if labour has not occurred. When expulsion of the child. 

labour takes jilace they are (‘xjielled sponta- If rapid evacuation of the uterine contents 
neously. is indicated, vaginal Caesarean section before 

If labour does not occur, it is better to the twenty-fifth week, or abdominal Caesarean 
introduce a Champetier de Ribes dilating bag. .section after the twenty-fifth week, is advised. 
The medium-siztd bag is sterilized by boiling Metal dilators, such as tliose of Bossi, are now 
while partially filled, its capacity and sound- seldom emiiloyi'd. 

ness having previously been ascertained. It The safest of the laiad metliods is manual 
is placed in biniodide or lysol solution, and dilatation when the cei vix is softening and its 
introduced, folded, into the cervix by means canal obliterated. TJie jiatient is anaesthetized, 
of forceps, which push up its base beyond the tlie hand is introduced into the vagina with one 
internal os, between the membranes and the finger in the cervix, and the ut(‘rus is jmshrd 
uterine wall. down from above. 

The forceps are loosened, and some sterile The tliumb is then introduced into tin? cervix, 
water is introduced into the bag by means followed by the second finger, until all the 
of a syringe ; the forceps are withdrawn, and fingers lie within the cervix. They are slowly 
the bag is then filled with fluid and the tap rolled upon one another and gradually ex- 
tumed, the end of the tubing being tucked panded until the cervix is dilated. Some 
up under the patient’s abdominal binder. operators employ the index and second fingers 
If the labour has to be hurried, traction may of both hands and abduct them. 
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Deep anaesthesia is nc(?essary, and care must 
1)0 taken to avoid deep lacerations. 

It should be remembered that the more the 
dilatation is Imrried, the greater the risk of 
laroration and s..,.sis. 

LABYRINTH, AFFECTIONS OF.— Per- 
haps the simplest method of discussing labyrinth 
diseases is to regard them from the ])oint of 
view of symjdoms. These fall into two groups : 

(1) those of acute labyrinth disease— the 
Meniere syndrome or “ la])yrinth storm ; 

(2) those of chronic labvrintli disease. 

In the former the most striking ])henomeiion 
is vertigo, from irritation or sudden ])aralysis 
of the vestibular system in the semic.ircular 
canals, whilst of the latter the chief feature is 
deafness, due to im]»airment of the auditory 
apparatus in the cochlea. 

in acute .labyrinth disease, however, in- 
volvement of the cochlea also oc-ciirs, for in 
practically all cases there is more or less tin- 
nitus and deafness, while in < lironic labyrinth 
disease tlie vestibular system nlso is attacked, 
as the sliglit occ.asional att^(h's of vertigo, 
coupled with the absence or (‘nfceblenient of 
the vestibular reactions, plainly show. 

Acute labyrinth disease is described under 
Menikkk’s Disease and need not be further 
considered here. 

Chronic labyrinth disease. — 'The most 
prominent symptoms are tinnitus and deafness of 
the perceptive variety ; hut it should be noted 
that the vestibular system is often im])aired also, 
even although vertigo may be but slight or alto- 
gether absent. (See Kau, Kxami.vatio.v of.) 

A certain niimlx'r of cases of chronic laby- 
rinth disease, begin sudd<uily and violently with 
ail acute attack as described above. In the 
majority, however, the ])athological proc.ess has 
so insidious an onset and ])rogresses so gradu- 
ally that little or no vestibular disturbance is 
experienced. The contrary is true of the hear- 
ing. No matter how gradual and imper- 
ceptible the onset of cochlear disease may be, 
sooner or later, if it advance, the patient will 
suffer from dc^afness. 

Cochlear disease produces the sever<!st types 
of deafness, for middle-ear disease alone never 
leads to absolute loss of hearing. In other 
words, severe deafness is always either purely 
])erceptive in character or it is a mixture of 
obstructive and perceptive deafness. This 
latter type is quite common, for the most 
frequent cause of labyrinth disease (and of 
nerve-deafness) is middle-ear disease. 


In addition to organic lesions of the nervous 
apparatus, a functional disability from disuse 
may supervene upon obstructive deafness; it 
is such eases, probably, which respond favour- 
ably to the many faith-healing and quaok 
remedies that are on the market. 

Common ^senses of the Ubyrinth. — Septio 
labyrinthitis is of two varieties, the serous and 
the purulent. 

Serous laJyyrinthitis is a not infrecjuent no 
companinient of siqipuration in the middle ear, 
especially when this is acute. It is supposed 
that the serous effusion is due to the infection 
in the muldle oar, and that t he labyrinth spaces 
themselves are not invaded by bacteria. The 
symptoms arc of the acute type, and as pyrexia 
and ])ain imiy also be jnesent the distinction 
between this and the graver purulent type is 
not easily made. Iltdiance is placed upon two 
ciroumstances : (1) the deafness, although it 
may be severe and perce])tivo in cbaracter, 
is not absolute ; (2) although vertigo and 

spontaneous nystagmus may be, or may have 
))cen. ]»resent, l.li(‘. vestibular reactions are 
not abolished. In eases of general purulent 
labyrinthitis, on the other hand, the deaf- 
ness is c()mi)let(* and the vestihular responses 
are lost. 

Ijahffrinth fistula o(-eiirs with a circumscribed 
labyrinthitis when disease in the middle car 
erojles the bone of the outer wall of the laby- . 
rintli without general infection of the labyrinth 
spaces. 'The chief symptom is a frequent, 
easily induced, and tl(‘,eting vertigo unaccom- 
panied by the, jdienomena constituting the 
'* labyrinth storm.” The vertigo may be artifici- 
ally .s(^t up as follows : 'Pho nozzle of a Politzer 
bag is fitted closely into the external auditory 
meatus and the, bag is firmly compressed so as 
to raise the air-pressure in the meatus. If the 
fistula be conveniently situated, the })re88ure 
is communicated through it to the labyrinth 
fluids, and sudden and often intense vertigo, 
with violent nystagmus at once appears. 
When j)ositive this sign, known as the “ fistula 
symptom,” is of considerable value. 

Acute purulent labyrinthitis is due to the in- 
vasion of the labyrinth sj)ace8 by pyogenic bac- 
teria from the middle ear. Its onset is usiwUy 
marked by the occurrence of the ** labyrinth 
storm,” accompanied and followed by pyrej^ 
(101° to 102° F.), and frequently by pain. 
After this initial warning, the disease often be- 
comes latent, the pain and fever decline and 
disappear, and the patient and his physunan 
may regard all danger as at an end. Bnt. ^ 
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during this latent stage there is absolute 
deafness in the affected ear together with an 
absence of the vestibular reactions, and sooner 
or later, if the disease be not relieved by o]>era- 
tion, the latency terminates in acute se])tir 
meningitis and d(!ath. 

Syphilis of the labyrinth usually a]>|>ears as a 
late secondary phenomenon, but it may come 
on at any stage in the disease. It is charac- 
terized by the rapid onset of s(5V(^re bilateral 
nerve-deafness with tinnitus and sometimes 
vertigo. After a gradual development the 
deafness })ecomes stationary for a ])ejiod of 
weeks or months, and then a suddeji change 
for the worse takes place which may end in 
total deafness. The diagnosis r<‘sts upon the 
ju’osenee of other signs of syphilis and ujion 
the Wasserjiiann reaction. Treatment is im- 
satisfactory. Pilocarpine liyjiodermically and 
blistering of the mastoid region have been 
lauded. Th(i effect of tlie salvarsan compounds 
is not yet known, but it is feared that tliev may 
actually damage tin* Ju'aring as a result of tlie 
Jarisch-HerxheinK'r reaction ])rocess (.vcc under 
Hyphilis). 

Atrophic changes in the labyrinth ar(‘ ])er- 
haps resj)onsible for senile and other varieties 
of slow and ingravescent deafness. ^J'jjey in- 
duce a quiet deafness without any vertiginous 
phenomena. Deafness of tiiis kind is incurable, 
but temporary benofft may follow tonic doses 
of nux vomica. 

Noise deafness (boilermaker's d<‘.afness, guii 
deafness) is due to the injurious effect of loud, 
painful, or continuous noise upon tlie cells of 
Corti’s organ. It is incurable, but wlien the 
patient is removed from the malign influences 
it does not get worse. A im^asure of protection 
may be obtained by stopping the external 
meatus with plugs of plastic material (e.g, 
plasticine mix^ up with cotton- wool fibres). 
Simple tampons of cotton-wool are more ])ojnilar 
but are of little use. 

Toxic deafness.- ->Salicylic acid aiul ite salts, 
quinine, tobacco and alcohol, lead, mercury, 
arsenic, etc., may all lead to toxic deafness, 
that due to quinine being the commonest. 
For this reason, quinine is contraindicated in 
those w'hose hearing is defective. 

Dan M'Kenzie. 

LACTATION (see Puerperium, Course anj) 

Management of). 

LACTATION, INSANITY OF (see Puer- 
peral Insanities). 


LACT08URIA (.<fee Urine, Examination 
of). 

LAGOPHTHALMOS {.vcc Eyelids, Affec- 
tions of). 

LANDRY’S PARALYSIS.- A form of acute 
ascending ])ara lysis described by Laiulry in 

Symptomatology* — Tin* jjaralysis attacks 
])revjously Jjcalthy individuals without oth(‘r 
ju'odromal symjdonisthan slight general malaise 
Jind jiartesthesia of the extremiti(*s. It begins 
as a flaccid ])aralysis of tlie legs, which are at- 
tacked in rapid siici'cssioii. When the legs arc 
coiiiph-fely jiaralyscd the paralysis gradually 
involves tlie abdominal and sjiinal muscles, 

< r(‘<‘j)ing liigher day by day. A few days after 
the onset flaccid jiaralysis of the arjiis siqxT- 
vimes. next the muscles of sjieech and swallow- 
ing are imjilicated. and finally the muscles of 
respiration. The jiatieiit dies from respira- 
loiv failure after a jieriod varying from four 
or tiv<' days to three w(‘eks from the date of 
on,s(‘t, Ju milder eases the disiaise becomes 
arr<‘.st<'d before the nssjaratory musch'S ari' 
reached, and the jiaralysis, after a varying 
Jieriod, begins to disajijiear in the reverse order 
to tliat of its onset. Sensation is jiever com- 
pletely lost, but a certain dc^gree of hypo- 
smcsibility occurs pari pansu witli the jiaralysis. 
The deep and superficial reflexes disapjiear as 
the Jiaralysis reaches tlufir level. Pain is rarely 
eomjilaiiK'd of. Tin* voluntary control of mic- 
turition and debeeation is only occasionally 
lost. 

Many Aarieties of acute ascending paralysis 
Jiave been described, some with early bulbar 
symptoiiLS or witli in\ol\ement of the cranial 
m*rves, but, inasmuch as the first description 
by Landry was a jiurcdy symjitomatic one, 
nothing is to be gained by the inclusion of 
eases which do not conform to his descrip- 
tion. 

Pathology.— In Die origijial cases d(‘scribed 
by Landry no positi\ e jiatliological lesions wert^ 
found. Of the large number of cases since 
described, some showed no lesion ; some showe<l 
ca2nllary hBEunorrbages in the. cord ; others, dis- 
.seminated inflammatory lesions in the medulla ; 
and still others, degeneration of the anterioi- 
roots, it would a])pear that a large number 
of cases exhibiting Landry’s syndrome are due 
to an ascending acute anterior jioliomyelitis, a 
smaller number to an ascending neuritis, and 
most of the otliers to different forms of ascending 
meningeal infections. 
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Treatment. -Most of th<* cast-s run a fatal 
course, no matter what form of treatment is 
ado])ted. It is essential to decide, if possible, 
to what the, ])aralysis is due, and to treat the 
primary infection if it can lx* discovered. 
]^*peated lumbar pum tun' is useful in some 
cases, jjarticularly in tho.se of meniji<:eal orijriji. 
and hnym doses of urotro))ine shoultl be ail- 
ministered. O.wjjen, ami ))erhaps artificial 
respiration, may 1 m‘ required if respirati»rv 
iunbarrassimuit sets in. v r < ♦ . r . 

tiOliLA. 

LARDACEOU8 DISEASE {scr Amyloid 
Disrase). 

LARGE WHITE KIDNEY (m NKniKiris). 

LARYNGEAL PARALYSIS (see Vo< al 
roiiDS, [’akalysis of; and ‘Bulbar Para- 
lysis, und<*r .MrscruAR .Vtroimiv. Pro- 
oressive). 

LARYNGEAL STRIDOR (see Strioou). 

LARYNGISMUS STRIDULUS. V symp- 
tom due to spasmodic (closure of the glottis, 
jiroduciiif; a period of apneca followed l»y a 
crow'ing inspiration. 

Etiology. — Laryn<Tismus is ]>ractically con- 
fined to rachitic infants. It is found particu- 
larly in those showing marked hyperexcita- 
bility of the nervous system (sjia.smophilia). 
Thus it is almost always associated with facial 
irritability (Clivostek's sign), often with tetany 
or convulsions, and oia^asionally with head- 
nodding. Probably intestinal deraugmnent })rc- 
disposes to laryngismus in rickety .subjects. 
In older chihlren it is occasionally seen in 
as.sociation with tetany (q.v.), in w'hioh con- 
nexion it is interesting to note that bulbar 
symptoms are common in the tetany of 
adults. 

Bxciting causes of an attack are outbursts 
of passion or crying, exposure to cold, or the 
regaining of consciousness after sleep. 

Symptoms, 'i'here is a sudden ce.s.sation 
of breathing, the child possibly turning a little 
]jale, or even dusky. The apnoeic period 
usually lasts four or five seconds, at the end 
of which time the spasm relaxes and there is 
a deep inspiration accompanied by a crowing 
sound as in whooping-cough. In the usual 
slight case the crowing is the most noticeable 
feature, no anxiety being caused by the apnma. 
More severe symptoms, deep cyanosis, uncon- 
sciousness, and convulsions are rare, but even 
fatal asphyxia is not unknown. The attacks 
may be repeated very frequently. 


Diagao tit. —Parents often regard laryn* 
gismus as caused by the child “ holding its 
breath ” in a fit of passion, but once an attack 
has been seen or heard the diagnosis is easily 
made. The history should serve to differen- 
tiate laiyngisnuis from cotxgenital laryngeal 
sfriilor : whilt* tlie absence of hoarseness, 
Cough, fever, and true dyspna‘a excludes such 
conditions as vnlarrlial laryngitis with super- 
added laryngeal spasm (laryngitis .stridulosa) 
.•mil laryntfi'dl diphtheria. It should be reraem- 
l)ered that hrvngismus is a purely spasmodic 
condition in which there is no underlying 
laryngitis, and that it is a.s.sociated with a])n(ra 
rather than dyspinca. 

Prognosis. As a rnli* the attack is very 
mild, giving rise to little anxiety and quickly 
amenable to treatment. Serious cases are uu- 
'•onirnon and fataliti(‘s v(‘rv rare*. 

Treatment. The infant must be kept 
very <jui<*t. It should raj)idly be put under 
the intluemx* of }»roniide, .‘1 gr. of sodium 
brouiid(‘ being given three times a day for a 
(kild of () 12 months old. Jn severe cases this 
may be reinforced hy chloral hydrate, given 
ill the same doses as th(! bromide, or by tinet. 
opii ill dosi's of [ min. for each three months 
of the child's age. \ dose of castor oil may 
also be given at the outset of trcaitment. 

In alarming attacks the child may be im- 
mersed in a liot bath, or its face sponged with 
hot water. If eyanosis is severe an effort to 
relax the spasm may l)e made by yiassing the 
linger into the back of the mouth as in at- 
tempting to produce vomiting. But usually 
the attack itself reipiires no immediate treat. 

Rkoinali) Millkr. 

LARYNGITIS. -An inflammatory condition 
<»f the miHxnis mernhrane of the laiynx.. The 
hdlowing forms may be <‘nunn*rated ; - 

1 . Acute. 

(а) Catarrhal. Spasmodic. 

(б) Septic. G^kiematous. 

Membranous. 

2. Chronic. 

(а) Sirnyile. 

(б) Sicca. 

(c) Atrophic. 

(d) Hyperyilastic. 

(e) Pachydermatous. 

(f) Subglottic. 

(g) Granular. 

For Tuberculous Iiaryngitis, see Larynx, 
Tuberculosis of. For Syphilitic Laryngitis, 
see Larynx, Syphilis op. 
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Etio^gy.— ^The causes may be divided most 
conveniently into predisposing and exciting. 

Predisposing. 

1. Mouth-breathing, as in nasal fibstniotion. 

2. Sepsis in tbe u])])(*r resjnratory area. 

3. Bad hygienic conditions, such as obtain i] 

ill-ventilated rooms and dusty occu 

pations. 

4. Abuse of alcohol and lobacco. 

5. Rheujnatisin and gout. 

6. Improj)er voice-])roduction. 

Exciting. 

1. Infection by a definite niicio-orgauism 

streptococcus, pneumococcus, etc. 

2. Traumatism. 

(a) Passage of foreign bodies or instru 

ments. 

(b) Scalds. 

(c) Irritating funuss. 

3. Specific fevers. 

Acute IjAKiNCims 

Symptoms. — There is usually a slight rise 
of t(uiiperature, and invariably a hoarseness 
(slight, or leading to coinjdete loss of voice), 
with an irritat.irg dry cougli, and a sense of dis- 
comfort in the throat. As the case* progresses th(‘ 
inflammation spreads down th(^ trachea, when 
the secretion becomes ])rofuse, and the cough 
looser, with abundant cxjjcctoration. On ex- 
amination the mucous membrane is seen to be 
congested and botli cords an* symmetrical Iv 
red and injected. If the condition persist for 
some time, small patches of erosion inahe 
their appearance, and the surfaces of tii(‘ cords 
become rounded instead of being flat, tln^ maxi- 
mum swelling being about the "middle of each 
cord and resulting in their imjjcjfect aj^proxi- 
matioji. In vhiidreu tin; ac(‘ojnj)anying dys- 
pnoea and constitutional disturbaiiciWare njucL 
more pronounced. A special lype in childrejj 
is spasmodic laryngitis, in which there is a 
marked tendency to sjja.sm of the glottis. J1ie 
spasms occur chiefly at night, and are accom- 
panied by severe ins]>iratory stridor, with 
symptoms of asphyxiation. The sev(*rity of 
the spasms increases more and more until th(* 
child becomes almost collapsed, wlicn they 
suddenly cease and the exhausted patient fall's 
into a deep sleej;. 

Diagfnosit is based on the history of the 
sudden onset, accompanied usually by symp- 
toms of a cold in the head, the slight rise of 
temperature, the hoarseness, and the bilateral 
i nflamma tory affection of the cords. 

Plrogiiosis. — The condition generally clears 


up in about a vs eek under treatment, but if any 
strain be ])ut upon the voice during the attack 
it may pass into the chronic form. In children 
it is of more serious imjjort owing to the small- 
ness of the larynx and the looser nature of the 
mucous membrane, which more readily lends 
itself to oedema. 

Acute SEriic Laryngitis 
111 this form the symptoms ai’c more 
])ronounced and are ushered in by rigor and 
a high temperatuT-e. Fre<‘ j»ersj)i ration takes 
])lacc, and hoarseness, j)ain, cough, dysphagia, 
and dyspnrea are usually ])resent. On cx- 
auiination, in the early stages the mueoiis 
membrane is seen to be dark-red and swollen, 
jiarticAilarly in the region of the e])iglottis and 
aryepigloUic folds. Later, ulceration with or 
without iia3iuorihag(5, and abscess formation 
with necrosis may take; ])lace, septic pneu- 
monia being a likely danger. The prognosis 
is serious - death may take plaee early from 
cardiac failme or from a*denia of tJie larynx, 
or later from })neum()nia. 

An (wvie tuonhm'noDH laryrtqiiis may occur 
as a variety of this disease, a greyish-white 
membrane, firmly adherent to tlie subjacent 
mucosa of the lar^mx, being formed. It is 
nou-dij»lit jieritic, but of grave i)roguosis. Acute 
u'dvmatous hryngitis is anotlier variety in 
which marked dyspnu a, duo to the oedema, is 
the special feature. 

Treatment.— In the acute catarrhal form 
confine the patient to bed, keep the tempera- 
ture of tbe room at 65^ F., and forbid the use 
of the voice Jh-gin willi a smart juirgo. 
calomel followed by a saline being the best. 

I have liad excellent results with hexainethy- 
lene-tetramine, 10 gr. every four hours in a 
glassful of water. 

Locally, inhalations of tiiict. benzoini co., 

1 dr. to a pint of water at 140“ F., are useful, 
as also is the following : — 

Menthol gr. x. 

Chlorelone gr. iv. 

Paroklne ji. 

This is used in a fine atomizer with a throat - 
piece. If there be an accompanying nasal 
catarrh it can also be sprayed into the nasal 
passages. 

For much pain and an irritating cough a 
linctuR containing lieroin gr. is beneficial. 

For the spasmodic laryngitis of children, 
confine the patient to one room and commence 
with a purge. Hot compresses over the larynx 
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are soothing, and a steam kettle, to the water 
of which some tinct. benzoini co. lias been 
added, may be used with advantage. 

Bromide should be given thrice daily. If 
there be much cough with free mucus, 60 min. 
of vinum ipecaciianhse as an emetic is often 
very helpful. During a spasm, ])lacc the child 
immediately in a hot mustard bath, and give 
1-2 min. of nitrite of amyl as an inhala- 
tion. Intubation and tracheotomy are rarely 
needed. 

In acute septic laryngitis the tr(‘atnient in- 
dicated above for the acaite catarrhal tyj)e 
should be initiated. Here, however, quinine 
is a good internal remedy. The maintenance 
of the strength by a nutritive diet is very 
important. An early dose of 10 c.c. of 
antistreptococcic scrum should be adminis- 
tered as a routine. In the early stages a 
Leit(>r’s coil or cold compress over the larynx 
is useful. 

Any symptoms of cardiac failure must be 
combated by digitalin and strychnine liy[) 0 - 
dormieally. For a?dema, a spray of 1 -in-2,000 
adrenalin with 2-per-cent, cocaine may be 
tried, and, if this fail, scarification should be 
performed. 

In many of these cases life has only been 
saved by tracheotomy, and the necessary 
instruments should be kei)t at hand. When 
odynphagia is jaesemt the insulllation of ortho- 
form or anjestiiesin powder gives great relief. 

CiiiiONic Lauvnoitis 

Etiology, --('hronic laryngitis fnapiendy 
follows an acute attack, but it may occur 
primarily, thna*. chief factors contributing 
month-breathing, faulty v'oice-production, and 
snpjniration in tlu^ upi)er res])irat()rv jms- 
sages. 

Symptomatology. — The voice is husky or 
hoarse, and a dry cough, the result of laryn- 
geal irritation, is ju’eseiit. On examination the 
vocal cords are usually found to he reddened 
and injected ; blood- vessids may be seen on 
their surface, and sticky strings of n)ucus 
lying on the cords, or stretching across the 
glottis, may be ])resent. Other cases show a 
considerable hy})erplasia of tJje mucous mem- 
brane, the ventricular hands being so thick- 
ened that they may hide the true vocal 
cords. Those are examples of the hy 2 )erplafitic 
variety. 

When the thickenings are limited to the 
vocal processes and the interarytenoid com- 
missure the condition is known as 'pachy- 


dermia laryngis. Again, the whole muooQit 
membrane may present a dry, red, glaaed 
appearance, to which the name of laryngitis 
sicca is applied ; and when in addition there 
is some ulceration, with the presence of dark* 
grey or green crusts on the vocal cords, and 
especially in the intcrarytenoid oommissnre, 
the condition is called atrophic laryngitis. 
This is frequently associated with a similar 
condition of the nose. 

Ill granular laryngitis the mucous glands 
in the arytenoids and ary epiglottic folds en- 
large and become ])rominent, appearing as 
small ])rojecting granules. 

In the suhjlottic variety swellings can be 
seen beneath the vocal cords encroaching on 
the lumen of the trachea, and dyspnoea is one 
of the chief sym])toius. 

Diagnosis, 'rhe points to whu^n particular 
attention must he directed arc the ebronioity 
of the condition, the absence of general con- 
stitutional symptoms, and the bilateral affec- 
tion of the vocal cords. Pachydermia laryngis 
may clo.s(‘ly resemble tnhcrculous laryngitis, 
but in the latter the thickenings in the inter- 
arytenoid commissure are more gelatinous, 
softer, and more irregular ; moreover in pachy- 
dermia th(5 protuberances of one side fit into 
defjressions on the other on adduction of 
the cords. In syphilitic laryngitis the edges 
of the erosions art^ more sharply cut and 
hyperwiTiie, and liav(^ a piiiK'lied-out appear- 
ance. 

Jn doubtful cases, examination of the chest 
and sputum, and Wassermunn’s reaction, will 
prove of considerable value. For further diag- 
nosis, see LaPvVXX, NkW (dlOWTHS OF, also 
Lakvxx, Sv chills ok, and Larynx, Tuber- 
culosis OF. 

Treatment.- First remove such predis- 
posing (•au.s(*s as nasal obstruction, bad con- 
dition.s of hygiene, over-use of tobacco and 
alcohol, and faulty voice- jiroduction. Then , 

vocal rest must b(^ enjoined and the patient 
instructed to speak in a whisper or lower 
vocal register until all symptoms have dis- 
ajipeared. 

internally, a combination of iodide of potas- 
sium with nux vomica and arsenic may prove 
of considerable value. 

Locally, menthol administered by an atom- 
izer is useful, or a more stimulating inhalatioii 
may bo tried, such as oil of Scotch pine, 1 dr. 
to a pint of water at 140® F. Another aatii* 
factory remedy is a 10-per-cent, solntioa 
protargol given ae a fine spray. GatapliovMllli 
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and vibration over the larynx have proved of 
great benefit in many cases, as also a poultice 
of equal parts of mustard and linseed over the 
th3Toid cartilage. 

In laryngitis sicca and in the atro]>hic 
variety, iodides and expectorants internally 
and oily sprays locally prove most efficacious. 

J. Gay French. 

LARYNGOSCOPY. — For the adequate ex- 
amination of the larynx the following aids 
are necessary : A good light- the best is 
undoubtedly the Ediswan Pointolito, but any 
good flame with a siiitabh^ eorid<‘nsing lens 
will answer. A forehead mirror, mIiIcIi should 
have a short focal length of about 10 in. and 
a large round aperture ; it can be worn either 
with a forehead band or set on a s]>ectacle 
frame. Larvngos(‘ 0 ])e jnirrors, wJiich are set 
on their own handles at an angle of 120®, 
should be of three siz(^s, of diameters of j in., 

1 in., and in. It is always advisable to 
use the largest size jxissible without causing 
irritation. 

The patient being seated opposite to the 
examiner, wdth the light over his left shoulder 
and on a level w'ith the examiner's forehead, 
he should be directed to o])en his mouth and 
put out his tongue. This should be held out 
gently but firmly with a tongue cloth in the 
left hand, care being taken not to press it 
down too much on the lower incisor teeth. 
The beam of light should then hu directed on 
to the palate and fauces, and, having been 
warmed over a spirit lamp, and first tested 
on the examiner’s own hand to see that it is 
not too hot, the laryngoscopic mirror, held in 
the right hand like a pen, should be passed 
into the mouth until the hack of the mirror 
rests on the soft palate at the base of the uvula. 
The soft palate aud the uvula should then he 
carried gently upwards and backwards until 
almost touching the posterior wall of the 
pharynx, and this done, the patient is directed 
to say “ e — e,” so as to elevate the larynx and 
bring it into view. A systematic examina« 
tion can now be carried out, commencing with 
the inter arytenoid commissure, and (‘omj)rising 
the arytenoids, the aryepiglottic folds, the 
epiglottis, the ventricular bands, and the 
vocal cords, both as regards their aj)pearance 
and their movements. Occasionally difficulty 
arises from the presence of an overhanging 
epiglottis ; in this event the patient must be 
made to hold out his tongue with his right 
hand, and, after cocainization, the examiner 


with his left hand 2 )asses in a bent probe over 
the ejwglottis and hooks this back, examining 
as before. 

The usual mistake made in laryngoscoi)y 
is that of placing the mirror too far forwards 
on the soft ])alate, and ])ressing back the whole 
structure on to the j^osterior wall of the pharynx, 
])rodu< ing immediate hawking. 

In the case of a patient wdth an extremely 
irritable idiarynx, it is advisable first to spray 
the. palate and })harynx with a 5-per-cent, 
solution of <^ocainc. ' j KnENcn. 

LARYNX, CHONDRITIS AND PERI- 
CHONDRITIS OF. --A condition of in- 
fiammation of the laryngeal (.‘artilages and 
l»erichondriimi. 

Etiology. — There are two main types, acute 
and chronic. The arufe form may be caused 
by (a) certain infectious diseases such as tyi^hoid, 
tv])hus. dijihtheria, variola, pyaemia, and scar- 
latina ; (?)) trauma, resulting from blows or 
woujids, or arising interjially as from foreign 
bodies witliin the larynx. Traumatic chon- 
dritis has l)e(‘n known to follow’ the passage 
of a'so]>}iageal bongi(‘s. tjie ceso]>hagoscope 
and bronc]iosco])e. It may also be produced 
in old j)eople if tlierc is considerable friction 
between the ossified cartilages and the verte- 
bral column ; this chiefly occurs when they 
are confined to ])ed, in the dorsal decubitus. 
Tlie chronic forjn is seen cJiiefly in tuberculosis, 
syjdiilis, and malignant disease, but may 
also result from an infection of low viru- 
lence, secondary to sonie slight traumatic 
lesion. 

Pathology. -In tb(^ eai'ly stages of the acute 
type, considerable a‘dema and redness of the 
aflecied part ar(‘. s(ien. An exudation of fluid 
takes ])lace between tbe cartilage and the 
membrane, separating the latter from the 
former. This effusion becomes rapidly ]3uru- 
lent, with the formation of an abscess, which 
may rui)ture either externally or internally 
according to the site of formation, and be 
followed by fistulse, which may exude pus for 
a considerable period. After the separation 
of the membrane, the cartilage undergoes 
necrosis and subsequently separates, a marked 
deformity being produced by the falling in 
of the soft parts, and the subsequent contrac- 
tion of cicatrices. Loss of voice may result, 
and stenosis, causing marked difficulty in 
respiration. 

S3mciptomatology. — In the acute form the 
onset is usually accompanied by malaise, pain, 
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rigors, and a rise of temperature to 101 102® F.; 
in the less acute, the early symptoms are pain 
and great t(*nderness over the whole laryngeal 
area. According to the j)osition affected, other 
symptoms such as cough, hoarseness, a])honia, 
dyspnoea, and dysphagia may arise. When 
absress'formation takes place the acute symp- 
toms abate after its rupture, and bare cartilage 
may be felt by probing. The dead cartilage 
is exfoliated, and either coughed up or swal- 
lowed. Occasionally the .secpiestrum becomes 
impacted in the larynx, leading to s(‘vere or 
even fatal <lyspn<ea. 

Diagnosis. -The acute, septic form must 
be diagnosed from acute mdema of the larynx. 
Before absce8.s-formation this is difficult, but the 
constant pain and tenderne.ss of the former with 
its more localized swelling an; points of import- 
ance. The as.sociated synijitoms of the primary 
affection help to distinguish the more chronic 
types met with in syphilis, tubercle, and 
malignant diHea.se. In the syjdiilitic tyj>e there 
are usually absem^e of pain, a positive Wasser- 
mann reaction, and improvement with iodides. 
Betwe(;n the tuberculous and malignant forms 
the diagnosis is sometimes far from easy, but 
in the tuberculous there an; usually definite 
pulmonary symptoms, and an examination of 
the sputum may show tubercle bacilli, whilst 
a small portion of cartilage can be removed f<>r 
microscopical examination, to .sidtle any (pies- 
tion of malignancy. 

Prognosis. — In acute cast's death may occur 
from dyspnoea, septicaemia, j)ya;mia, or sejitic 
pneumonia, whilst, at the best, extensive 
damage will result fo the larynx, wdth altera- 
tion in the voice and difficulty in breathing. 
In the tuberculous and malignant types the 
prognosis is grave. 

Treatment. —In the acute cases, put the 
patient to bed and administeT a strong purge 
— calomel (5 gr.) at night, with a saline in the 
morning. A Leiter’s coil should be applied 
locally and ice constantly sucked. Steam in- 
halations at a tein])erature of 140® F., with 
either tinct. beiizoini co. or menthol added, 
should be employed. 

If the disease is external to the thyroid 
cartilage and fluctuation is present, the swollen 
area should immediately be incised under a 
local ausesthetic such as ethyl chloride, and 
drained. When it is internal and considerable 
swelling is present, the swollen area should be 
painted with a 10-per-cent, solution of cocaine, 
and incised. If an abscess has formed, this 
should be opened under local ansesthesia, but 
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on no account must a general anasthetio be 
given. When the dyspnoea is very pronounced 
it may be necessary t-o perform tracheotomy, 
the instruments for which should always be 
ke})t at hand. 

When the condition has arisen from the 
impaction of a foreigii body, this must be 
reiiioved forthwith. It is often necessary to 
]H*rform a j»reliminary tracheotomy and remove 
the foreign body under a general anwsthetic. 
Se(|uestrii should be removed at the earliest 
opportunity, and if it is found impossible to 
do this through tlie mouth, thyrotomy is 
indicated. 

In the chronic types local treatment must 
he directed towards the alleviation of pain, 
and general treatment given to the primary 
di.sea.se. 

In all ca.ses tlie strength of the patient must 
be maintained as far as possible by a generous 
diet of semi-solids and fluids by the mouth, 
and by r('ctal alimentation. In the chronic 
septic typ(‘.s (piinini' is of considerable value. 

J. Gay French. 

LARYNX, ENDOSCOPIC EXAMINA- 
TION OF (we Respiratory Passages, 
Endoscopic E.xaminatton op). 

LARYNX, FOREIGN BODIES IN (we 

Foreign Bodies in the Air-passages). 

LARYNX, INFLAMMATION OF (wc 

Laryngitis; Larynx, Chrondritis and 
Peiuchondkitjs op). 

LARYNX, NEW GROWTHS OF.— The 

tumours met with in the larynx are conveni- 
ently divided into (1) benign and (2) malignant. 

1. Benign or Innocent Tumocrs 

These will be considered in one group, as 
they cause much the same symptoms and re- 
quire very similar treatment. They are more 
frequently found in the larynx than malignant 
tumours, but even so they are comparatively 
rare. It took Morell Mackenzie eight years to 
collect his first hundred cases. 

Varietiet. — The following is a list of the 
more usual innocent growths met with in the 
larynx, arranged approximately in order of 
frequency : Papilloma, fibroma, cysts, lipoma, 
angioma, adenoma, myxoma, lymphoma, en- 
chondroma, thyroid-gland tumours, amyloid 
tumours. All, except the first two, are very 
rarely met with. 

Pajnlloma is the most common. It ocenra 
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at all ages, but is most frequent in infancy and 
childhood. It may grow from any part of the 
larynx, except the intcrarytenoid region. Pai)il- 
lomata may be single or multiple (Figs. 44 
and 46). When solitarv the growth may be 
white, pinkish, or cs'en bright red. It may be 
broad-based or more or less pedunculated. It 



Fig. 44. — Papilloma of the larynx in the adult. 

does not ulcerate, nor does it invade the tissue 
from which it spring.?. Fibroma, which comes 
second in order of frequency, is found at any 
age, but is perhajis most common from 30 
to 50. It may occur anywhere, luit, whilst 



Fig. 45. — Papillomata of the larynx. {St. Thomas's 
IJosp. Mua.t No. 1791fc.) 

rare on the ventricular bands or epiglottis, 
commonly affects the vocal cords as a single 
growth, sessile or pedunculated, with a smooth 
or rough surface and greyish-white, pink, or 
oven dark-red colour. Offsts are most common 
on the epiglottis (Fig. 46) and rare on the cords, 
while they may be found on the ventricular 
bands and aryepiglottio folds. The remaining 


benign tumours are so rare that a descrip- 
tion of them should be sought in special text- 
books. 

Etiology — The (;ause of benign growths 
in the larynx, as in other situations, is un- 
certain. They are most frequently met with 
between the ages of 20 and 60, and seem 
to affect males more frequently than females. 
Chronic catarrli and misuse of the voice are 
often invoked as etiological factors, but 
without justification. A i)apilloma may de- 
veloj) before s])eech does, and may even be 
congenital. 

Symptomatology. — The symptoms vary 
greatly in different cases and at different ages. 
When the growth occurs on the e])iglottis or 
the ])]iaryngeal surface of the ary epiglottic 
fold, it jnay cause no symptoms at all and be 
discovered by accident. When implanted on a 



Fig. 46. — Cyst of the epiglottis. 


vocal cord, a growth produces discomfort, 
vocal fatigue, and hoarseness, all of which 
are proportionate to its size and situation. 
When a growth is large, as may occur with 
a li])onia, or multiple, as with i)apillomata, the 
syin])toms of dyspnma, .stridor, and spasmodic 
laryngitis may b(i added. Stridor is always 
an indication for oj)eration. Cough is un- 
common, and dysj)hagia veiy rare. There 
is neither pain nor general disturbance of 
health. 

Diagnosis is based on the sex and age of 
the patient, the history of tlie case;, the charac- 
teristics of the tumour, and the ins})ectiori of 
the larynx. The latter can nowadays be carried 
out in even the smallest ])atieiit, thanks to 
Killian’s invention of direct laryngoscopy. In 
a few cases complete diagnosis may only be 
arrived at by the removal and microscopical 
examination of the growth. The following 
table indicates the points of difference between 
a simple and a cancerous growth in the 
larynx 
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r.KNiGN Malignant 

Rare after 50. Rare under 40 ; and 

generally occurs over 
50. 

Occurs on the anterior A solitary growth on 
two-thirds of the the arycpiglottie 

vocal cords in tin* folds, the epiglottis, 

majority of cases. or on the cords is 

very suspicious in a 
patient over 45. 

Grows away fnnn tlu* Invades the tissues, 
tissues. 

Base of growth, or Inllamed base, 
cord it springs from, 
only inflamed during 
laryngitis. 

May impair action of Any impairment due 

cord mechanically. to infiltration is 

strongly suspicious. 
No ulceration. T<‘ndeney to uhe^ra- 

tion. 

Prognosis. — Many innocent growths remain 
stationary for years, and soitk; patients who are 
not professional voice-users are content to put 
up with a certain amount of discomfort and 
chronic hoarseness. Papillomata in children 
may spread and increase so great Iv as to 
cause voicelessness and threaten suffocation, 
whilst, on the other hand, they sometinu'S tend 
to atrophy and spontaneous disapj)earance. In 
adults com])lcte removal of a benign growth is 
not followed by recurrence, and the prognosis 
in relation to voice is good. 

Treatment. — Most cases call for opera- 
tion, and, a few large extrinsic ones excepted, 
all laryngeal growtlis can nowadays be re- 
moved through the mouth. This can be 
done in adults under cocaine, and either 
by the indirect or the dire(;t method of laryn- 
goscoi)y. 

Pa])illomata in chihlren rciqiiire separate 
consideration ( vcc above}. If there be no decided 
laryngeal stenosis, it is well to defer operation 
and try th(; eff(;ct of tlie prolonged adminis- 
tration of arsenic, iodide of potassium, or cal- 
cined magnesia, while any adenoids present are 
attendeel to. If there be stridor, suffocative 
attacks, or threatened loss of voice, the growths 
should be removed, under cocaine or chloJo- 
fonn, by Killian’s direct method or by his sus- 
pension laryngoscopy. Should these methods 
not bo available, a low tracheotomy must be 
performed. The tube may need to be worn 
for two or more years, when the papillomata 
tend to disappear spontaneously, but, in the 
meantime, further efforts at removal should 
be made by direct laryngoscopy. 


Laryngo-fissure for these benign growths is 
quite uncalled for. 

2, Malignant Tumours of the Larynx 

Malignant disease of the larynx is not 
common. Carcinoma, and the still rarer sar- 
coma, will be considered together, as they are 
clinically indistinguishable. 

Etiology. — Tliere is no justification for blam- 
ing lieredity, catarrh, over-use of the voice, 
tobacco or alcoliolic excess as predisposing 
factors, although there is more reason for sus- 
pecting sypljilis in this respect. Men are much 
more liable, to laryngeal cancer tlian women. 
With rare, ('xcej)tions it is not met with below 
the ag(* of to ; it is most frequent between 
50 and fiO, and may occur in old age. 

Clinical classification. -It is useful to 
(dassifv (cancer of the larynx into (a) intrinsic, 
i.e. originating witliiu tlie cavity of the larynx, 
and {})) extrinsic, i.e. staiting on the upper 
margins or outer walls of the larynx - the epi- 
glottis, arytenoids, aryepiglottic folds, the j)yri- 
form sinuses, and the pliaryngeal surface of the 
larynx (postcricoid carcinoma). In addition, 
we may consider a group as (c) mixed, i.e. a 
combination of extrinsic and intrinsic, and 
covering the large number of cases which, 
unfortunately, only present themselves in an 
adv'anced stage. 

Intrinsic cancer, which might more definitely 
be called “ vocal-cord carcinoma,” is very slow- 
growing in its early stages ; it does not affect 
the lymphatic glands until late, and secondary 
growths are almost unknown. Fortunately, it 
declares itself early by slight but constant 
hoarseness. It is the more common variety, 
and prompt operation gives better and more 
lasting results than can be claimed for cancer 
in any other part of the body. With extrinsic 
cancer the conditions are very different. In 
the early stages the symptoms are uncertain 
or even absent ; the voice may be unaltered 
and swallowing unaffected ; glands are soon 
invaded ; the progress of the disease is rapid, 
and it is seldom checked or cured by opera- 
tion. 

Symptomatology.— The symptoms given in 
older textbooks, dyspntjea, dysphagia, haemor- 
rhage, salivation, pain in the ear, feetor, wasting, 
cachexia, only indicate a late, and gener- 
ally hopeless, stage of the disease. The early 
indications of a growth vary according to its 
situation : if on a cord, the chief symptom 
is obstinate hoarseness ; if elsewhere, only local 
discomfort may be complained of. When pet’^ 
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sistent, either of these symptoms calls for an almost certain. With intrinsic cancer of the 
expert examination of the throat. vocal cords the prognosis is completely changed 

Early appearances are very variable and by early operation. Butlin, 8emon, Schmiege- 
often difficult to recognize. Nothing may be low, Chevalier Jackson, and StCIair Thomson 
visible at first beyond a local congestion with have all published records which show a lasting 
some thickening. Later on we may encounter (ture in 70 to 80 per cent, of cases, and this 
a definite tumour, an irregular infiltration, or result is secured with the ])r(;servation of a 
a fungating growth. I'he last is generally natural voice, a rt^storation to working health, 
irregular, greyish, dusky red, or dirty white, and with a death-rate of only 1-4 per cent, 
and ulcerating. The growth t(‘nds to infil- from ojjcration. 

trate, so that, when it is situated on a vocal Treatment. — The only radical treatment is 

cord, the movement of the latter may be inter- surgical, and tliis, when possible, should aim 
fered with. The glands in the extrinsic variety at excision of the tumour with a surrounding 
arc so early involved that a tumour in the neck area of h(‘althy tissue, and the extirpation of 
may be the first thing a patient complains all glands if involved. This may have to be 
of ; but it is very important to remember carried out by (a) intra laryngeal removal, 
that in cancer of a vocal c.ord a diagnosis must (2) thyrotomy (laryngo-fissure), (3) i)artial 
be arrived at long before tliere is any glandular laryngectomy, (i) subhyoid ])haryngotomy, or 
enlargement. (5) total laryngcjctomy. 

Diagnosis.'^ Cancer of the larynx may be The first method has occasionally succeeded, 
confounded with chronic laryngitis, benign but is no longer justifiable in face of the 

tumour, pachydermia, hloodclot, laryngeal safe and brilliant r(‘.sults scicured by laryngo- 
palsy, perichondritis, syjdiilis, and tuberculosis, fissure. This latter operation, unfortunately, 
The diagnosis between an innocent and a is only suitable for cancer of the vocal cord 
malignant growth is shown in the tabh; on when diagnosed in good time. For a considcr- 
p. 171. A one-sided congestion or infiltration Jition of tliis and other methods the reader 
is always suggestive*, of cancer, tubercle, or may be ref(‘rred to the writer's textbook 
syphilis, A growth in a subject over 40 is more* ('‘ j)is(‘ascs of tlie Nos(* and Throat ”). 
often malignant than innocent, and this proh- Palliative treatment is directed to keeping 
ability is increased if it infiltrat(‘s a vocal cord the jiaticnt as free as jiossible from pain and 
so as to impede fr(‘e abductor movimient, or if discomfort, disinfecting the mouth and throat, 
it shows a surface lik<‘ a short-crop] led, white checking haemorrhage, and performing trache- 
ineadow. Tuberculosis favours the posterior otomy or gastrostomy if recpiired. Neither 
half of the larynx, its victims arc generally the radium nor diatlicrmy gives much help in this 
young, and a careful search will reveal in mo.st. jiarticular region. Intramuscular injections of 
cases the pulmonary infection of which the arsenic, or of tiu*. colloidal prcjiarations of 
laryngeal condition is but a secondary mani- selenium or cojijier, som(‘tim<‘S appear to slow 
festation. Syphilis may invade any ])art of the progress of the disease, and keep the parts 
the larynx, with ])erha])S a slight ])reference in a cleaner state. StClatr Thomson 

for the epiglottis. Tin* history and ajjpear- 

ances, together with laboratory tests, will LARYNX, CEDEMA OF, — A swtdling pro- 
generally distinguish it ; but it is im])ort.ant dueed by infiltration of the submucous con- 
to remember that cancer gi-ows well on a ncctive tissue of either the whole or part of 
syphilitic soil, and that the two disciases may the larynx. 

be present at the same time. Etiology. — Injury, thermal, chemical, or 

In some cases the removal of a good })or- juechanical, is a cause. The condition may ac- 
tion of the growth for microscopical examina- company infectious fevers, or be secondary to 
tion may be possible. acute 8e.j)tic infections in surrounding struc- 

Prognoiis. — If untreated, cancer of the lures, such as pharyngitis, carcinoma of the 
larynx inevitably ends in death by asphyxia, (esophagus, tonsillitis, i)eritonsillar abscess, and 
dysphagia, hflemorrhage, sepsis, or intercurrent Ludwig’s angina. It may also ocour in malig- 
compUcations. The average duration is one nant, syphilitic, and tuberculous disease of the 
to three years. With operation the progress of larynx, and in certain general diseases, such as 
extrinsic cancer may be delayed, and a few Bright’s disease, diabetes, and cardiac disease. 
Lasting cures have been obtained ; but, once It is occasionally met with after administra- 
the Ijrmphatics are invaded, recurrence is tion of potassium iodide. 
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Pathology. — The oedematous area appears 
inflamed and swollen, with translucent edges. 
The whole larynx may be affected, but usually 
the swelling is limited to one area such as the 
arytenoids, the aryteno-cpiglottic folds, tin* 
epiglottis, the ventricular bands, or the sub- 
glottic region. Wfien the arytenoids and arv- 
teno-epiglottic folds are involved the lumen 
becomes encroached upon, the swellings aj)- 
pearing as two sausag(i-shaj)ed masses, one on 
each side of the laryn.v. 

Symptoms.— The onset is sudden, witli pain 
and discomfort in the throat, and fever which 
may be ushered in by a rigor. The tempera- 
ture rises to KK) -103" F. The voice alters 
early, becoming hoarse, and later being lost. 
Dysphagia and dys])n(ea with stridor may 
rapidly supervene in acute se])tic cases. In 
more chronic examples, such as occur in dia- 
betes, the onset is more gradual, the chief 
symptoms being some dyspliagia with hoarse- 
ne.ss and discomfort in the throat. 

Diagnosis. -The sudden onset, the local- 
ized symptoms, and the ccdernatous swellings 
usually make this clear. In the <*hronic variety 
the history and the laryngoscopic aj)[>eaiance of 
pale transluc(mt swellings indicate the condition. 

Prognosis. — In seven* cases this is always 
grave ; death may oc(Uir from suffocation, 
cardiac failure, or i)neumonia. 

Treatment. General. —Put the 2 )atient to 
bed and open the bowels thoroughly ; if there 
is much dysphagia, feed rectally. Two most 
valuable drugs are quinine sulphate 5 gr. t.d.s. 
and tinct. ferri pcrchlor. 30-40 min. t.d.s. 
Stimulants, strychnine, aud digitalin must be 
used to combat cardiac failure. In bad septic 
cases antistTe[»tococcic serum should be em- 
ployed. 

Local.- In the first iustance apjily Leiter’s 
coils or ice-bags to the neck. A laryngeal 
spray of 2-per-cent, solution of cocaine with 
1 -in-2,000 adrenalin gives relief. If the oedema 
increases, infiltrated parts should be scarified 
under cocaine anaesthesia. The onset of marked 
dyspnoea indicates tin*, need for an early low 
tracheotomy. (Edema due to potassium iodide 
is best combated by the administration of 
large doses of sodium bicarbonate. If there is 
any lung complication, oxygen should be given 

J. Gay French. 

LARYNX, PARALYSIS OF VOCAL 
CORDS OF (.sec VocAL CoRDS, Para- 
lysis OP ; and Bulbar Paralysis, under 
Muscular Atrophy, Progressive). 


LARYNX* SYPHILIS OF 

LARYNX, SPASM OF {see -LARYNGiSinJS 

Stridulus). 

LARYNX, SYPHILIS OF. —Inherited syphi- 
lis of the larynx is rarely seen. In earljr life 
it occurs as a perichondritis, later in life as 
various forms of hy2)erpla8ia. 

Acquired ].«arynoeal Syphilis 

A primary tore is extremely rare. Even 
secondary manifestations of acquired syphilis 
•seldom come under observation. 

Pathology.- The lesions of secondary syphilis 
which may he met with are an erythema or 
catarrh, the whole larynx being congested and 
of a dusky patchy redness, and, rarely, a 
mucous ])atch which may ai)])ear on any part 
of the larynx. The i)atch itself is flat, slightly 
raised, and surrounded by an inflamed areola ; 
the epithelium may he shed, giving rise to a 
shallow oval ulcer with smooth base and 
sliarj»ly cut edges. 

Symptom, 'rhe only symptom is ijcrsistent 
and i>a inless lioarseriess. 

Diagnosis and prognosis. The appearance, 
the rec'ognition of secondary sym))toms else- 
where, and the fact that the hoarseness is not 
amenable to ordinary treatment, generally lead 
to a correct diagnosis. The j)r<)gnosis is alto- 
gether favourable, and the disease rapidly 
clears up under antisy|)hilitic treatment. 

The laryngeal lesions produced by tertiary 
syphilis are -(1) infiltrations, which may he 
diffuse or circumscrihed, (2) perichondritis and 
necrosis, (3) scars and adhesions. 

Pathology. (1) Infiltrations. — The circum- 
scribed infiltration orgamma is not so frequently 
seen as the diffuse or general gummatous in- 
filtration. The foiuier is usually situated on 
the e})iglottis or on the lateral walls of the 
larynx ; the latter may involve the whole 
larynx or affect only a part, A laryngeal 
gumma is smooth in a})j)earance and dull red 
in colour ; it is })rone to break down early 
into a deep imnched-out crateriform ulcer with 
sloughy base and an inflamed areola. The 
diffuse infiltration presents an irregular, smooth, 
rounded appearance, is dusky red in colour, 
and tends to break down into ulcers having the 
same characteristics as the circumscribed form 
but Bi)read over a larger area. 

(2) Perichondritis and necrosis. — Perichon- 
dritis may be caused by a gumma over any one 
of the laryngeal cartilages, the perichondrium 
becoming involved in the infiltration ; or the 
infiltration may commence in the perichondrium 
itself. The resulting perichondritis is evidenced 
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by swelling and impaired movements. Ulcer- 
ation may follow, with necrosis and exfoliation 
of the whole or part of the cartilage. 

(3) Scars and adhesions.— The epiglottis may 
be partially or wholly destroyed, and in the 
former case is usually found to he adherent 
either to the tongue or to the ])osterior wall 
on either side. The arytenoids and lateral 
walls are considerably deformed by thick bands 
of scar tissue, or a web of cicatricial tissue may 
be found either uniting the anterior part of 
the vocal cords, or situated in the subglottic 
region, leaving only a very small opening for 
respiration. 

Symptoms. — There is })rodu(‘ed an alteration 
in the voice, which may range from a slight 
hoarseness to comi)letc ajdionia, depending on 
the site of the lesion. As a rule it is hoarse 
and raucous. I’aiti is usually pr<‘sent, but is 
rarely severer and may be absent. J)ys])hagia 
is only present if ulceration of the epiglottis has 
taken ])lacc. A certain amount of dyspnu'a is 
generally cojuplained of. It is caused ))y the 
perichondritis, the oedeina, the fixation of 
the cords, the formation of cicutriccis, and the 
impaction of exfoliated sequestra. It there- 
fore varies considerably in seveuity in accord- 
ance with the multiplicity of these lesions and 
their extent. 

Complications. — The complications to be 
feared are se])tic pneumonia, and the super- 
vention of tubende or malignant disease in 
old-standing cases. 

Diagnosis usually presents no difficulty, as, 
apart from the local changes and appearances 
described above, confirmation is obtained from 
the history, the associated lesions elsewhere, 
the Wassermann reaction, and the results of 
treatment. 

Prognosis depends U])ou the stage of the 
disease when it first comes under treatment. 
In early cases treatment is likely to be success- 
ful, with a fair recovery of the voice. In the 
later stages the voice is invariably altered, 
and life may be endangered by septic pneu- 
monia, dyspnoea, exhaustion due to necrosis, 
or h»morrhage from ulceration. Unless the 
ulceration is treated early, it is certain to be 
followed by extensive deformity. 

Treatment. Local . — An alkaline spray such 
as Dobell’s solution should be used regiilarly, 
followed by insufflation of iodoform or aristol 
powder. If there is pain, ansBsthesin or ortho- 
form powder must be insufflated. Exuberant 
^^anulations should be painted with nitrate of 
silver, 10 gr. to the ounce. If there is oedema, 
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cold must be applied externally by Leiter’s 
coil, and ice given to the patient to suck ; 
the larynx should be sjjrayed vith a cx)mbina- 
tion of a 2-per-cent, solution of cocaine and 
l-in-2,000 adrenalin. If this fails to relieve, 
scarification or tracheotomy becomes neces- 
sary. An iin])acted sequestrum requires, of 
cour.se, immediate removal with larjmgeal 
forceps. If symptoms become urgent, laryn- 
gotomy or tracheotomy must be performed 
immediately. 

For (jcncrnl treatmenl. vec SYimius. 

J. Gay Fkench. 

LARYNX, TUBERCULOSIS OF.— Tuber- 
culosis of tJie larynx is always secondary to a 
pulmonary lesion, even when no symptoms in 
the chest can be detected, and a realization of 
this must be kept before us as a guide in 
])Tognosis and treatment. 

Frequency. — The incidence of laryngeal in- 
volvement in patients with juilmonary tuber- 
culosis increases with tlie progress of the latter 
disease, and so it varies v(ny much in different 
stalisti(;s. Tlius the j)ro])ortion is given clinic- 
ally as 3 to 25 per cent., whilst post mortem the 
larynx is seen to be affected in IS to 52 per 
cent, of fiital cases. 

Jlut a systematic examination of all patients 
entering a sanatorium, even although these are 
selected (sases, show^s that these figures under- 
estimate tlie ]>roportion. Thus 1 have found 
that the larynx was involved in 13-7 jjcr cent, 
of cases in tlie first or early st age of consumjition, 
in 271 per cent, of those in th(‘ second stage, 
and in 40 8 jier cent, of those in the third stage. 
Of cases which go on to a fatal termination, 
I doubt if the larynx cscaj^es in more than 
25 ])er cent. 

Etiology. — Infection of the larynx from the 
lungs may take jdace (a) from the surface of 
the mucous membrane by the simtum, or (6) 
from the submucous area where the tubercle 
liacilli arrive from the lungs by the blood- and 
lyiuph-streams. Tins disease is said to be more 
frequent in males tlian in females. It is 
rarely met w ith und(;r 10 years of age, is most 
common between 20 and 40, and diminishes 
in frequency over 50. Nasal obstruction and 
clironic catarrh are claimed as predisposing 
causes, and the bad effects of alcohol, dust, and 
tobacco are recognized in all laryngeal affec- 
tions. Syphilis is not uncommonly met with 
as a complicating factor. 

Symplomf.— Subjective symptoms may be 
absent, especially when the cords are not in- 
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solved, and hence the importance of system- 
atically examining the larynx at intervals, in 
every case of jjulmonary tuberculosis. Cough 
is not an important symptom. Amongst early 
symptoms are sensations of discomfort and 
uneasiness in the throat, leading to “ I'.emming " 
and the feeling of catarrh. Changes in tlie 
voice depend on the situation and nature of 
the local lesion. It may become chronically 
hoarse and weak if the cords are invaded, 
but only woolly and muffled if other ]>art8 of 
the larynx are diseased. If stenosis he pro- 
duced, either by deposit in or below the glottis 
or by fixation of the cords, d) spn(ra and stridor 
may develop. Dysphagia is common in fatal 
cases, and is often due to in filtration of the <‘})i- 
glottis. General symj)tojns are not jmmiinenl, 
and arc usually attributabh^ to the condition 
of the lungs, ex(;ept in so far as they may be 
caused by laryngeal })ain and dysphagia. 

Examination. The lesions seen in tii])er- 
culosis of the larynx vary a<‘C0Tding to tlieir 
situation, extent, age, and type. They also 
vary a(;cording to the degree of local and 
general resistance. They are conveniently 
studied in tlui four stages of (1) catarrh and 
deposit, (2) ulceration and proliferation, (3) 
perichondritis, and (4) healing — remembering 
that all may be met with concomitantly. 
Parti(;ular consideration will be bestowed on 
the (‘arly appearances, wliilc the (;ase is in a 
curable stage ; and a briefer account will be 
given of the advanced lesions which, unfor- 
tunately, are generally charact<‘ristic of a fatal 
termination. 

The posterior half of the larynx is the region 
most frequently affected, the order of frequency 
being generally (1) the arytenoids, (2) the inter- 
arytenoid region, (3) tlic vocal cords, (4) the 
ventricular bands, (6) the e})iglotti8. Ulcera- 
tion is most commonly seen on the vocal cords, 
and less frequently in the arytenoids. 

Early physical signs. — Local pallor, jmr- 
ticularly of the palate, is sometimes a striking 
feature, but it is often present in pulmonary 
tuberculosis while the larynx remains free. 
This local anaemia is not constant, and may 
be replaced by chronic hyj)er8emia, particularly 
in men. Laryngeal catarrh, coming on and 
persisting without any visible cause, with a 
succulence and loss of tension of the cords, 
should lead to a still closer scrutiny for any 
roughness or velvety appearance of the inter- 
arytenoid region, thickening or congestion of 
one arytenoid, of one aryepiglottic fold, or 
one side of the larynx ; dor simple catarrh 


is generally bilateral and more or leas sym- 
metrical, while specific infections are more 
apt to be unilateral or irregular. ParesiB of 
adduction and tension in the cords may bo 
among the early signs, and a case should 
never be dismissed as one of functional 
a})lionia, particularly in an ansemic and tired 
j)atieut, without tuberculosis having been con- 
siilered. 

Interarytenoid region.—This is a favourite 
area for deposition to take ])laco in the form 
of a mound or flat mass, which, in favourable 
eases, may become absorbed, whilst in others 
it becomes fissured, ulcerates, and breaks down 
with an uneven, irregular surface. This lesion 
is often associated with deposition and ulcera- 



Fig. 47. — Tuberculosis of the larynx. From a 
patient who died of pulmonary tuberculosis. 
The early appearances of laryngeal tuberculosis, 
viz. infiltration and abrasion of the interary- 
tenoid region and the area above each pro- 
cessus vocalis, arc seen. {St. Bartholomew' e 
IIosp. Mfi/f., No. l()13r?.) 

tion in tlie posterior ends of the cords, and in 
the area just above each vocal process (Fig. 47). 

The arytenoids.- A deposit in this region 
is generally indicated by congestion and a 
.swelling, more or less diffuse, which, owing to 
the lax submucous tissue, forms readily. The 
arytenoid eminences are represented as smooth 
enlargements, which shade off into the ary- 
c})iglottic folds, and so are produced the char- 
acteristic pear-shaped swellings, which may be 
red and fleshy, purjAish, or an ansemic pki&. 

Vocal cords. — Tuberculosis o4 the eorda 
usually takes the form of ulceration, for, owing 
to the close adhesion of the epithelium to 
underlying elastic and muscular tissue, a 
deposit in the limited submucous area cannot 
increase without breaking down. These ulcers 
are superficial, irregular, frequently ill-defined, 
with mouse-nibbled margins and uneven, dixty- 
grey surfaces. As they progress th^ beeme 
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surrounded and covered with indolent jiranula- 
tions, sometimes large enough to narrow the 
airway and embarrass respiration. 

Ventricular bands. — Pathological researches 
show that the ventricle of Morgagni is a 
favourite haunt of the tubercle hacillus. and, 
according to some observers, infiltration of the 
false cords is very common. Clinically, the 
disease is first noticed along the free margin 
as an ulcerating deposit or a fringe of jhnk 
granulations, which may encroach upon, and 
lead to apparent narrowing of, the true cords. 

The epiglottis is not among the most com- 
monly invaded areas and is seldom afFect(‘d 
alone. Still, there are cases, in which the type 
of tuberculosis is not acute, and in which the 
ef)iglottis is the first ])art of the larynx to 
show a limited, indolent, ]>ainless dejwsit that, 


joint is the most common site of perichondritis. 
Here a deposit may load to immobility and 
fixation of the corresj)onding vocal cord. If 
both joints be affected and cicatrization take 
place, the cords may not only be rendered 
immobile, but the scarring may draw their 
])osterior extremities together, causing stenosis, 
and even requiring tra('heotoiny. These fa- 
vourable develoj)ments are rare ; more com- 
monly’ the disease invades the ])erichondriiim 
by spreading inwards. Perichondritis rarely 
invades the cricoid cartilage, nor, it is said, the 
epiglottis. Perichondritis of the thyroid carti- 
lage raredy occurs as an extension of disease, 
but is occasionally met witJi as a primary 
infection. 

The trachea. — It is extremely rare for tuber- 
culosis to invade the windpipe before attacking 



Fig. 48. — Tuberculoma of the larynx. Phonation brings into view the 
lower part of the epiglottis, which is characteristically infiltrated and 


ulcerated. 


in appearance, symptoms, and jjrogiess, so the larynx, but, when the latter is severely 
nearly resembles lupus that it might be dis- aflc(d.ed, tracheal ulceration is met with, 
tinguished as a lupoid form. A])art from chiefly on the posterior or membranous ]>arl 
this favourable form, tuberculosis of the epi- of the tube. 

glottis is a serious and distrtisaing complication. In connexion with t ubtu-tmlosis of tlui larynx 
In the early stage the patient may only com- there remain to be considered (1) tuberculous 
plain of “ something in the throat ” or of a tumours, (2) stenosis, (3) fixation or paralysis 
change in the voices, and it requires a clos(‘ of the cords, and (4) anlcma. 
inspection to detect that the equglottis has 1. A hihcrcaloma is a rare manifestation of 
lost, in whole or in ])art, its shell-like outline, tuberculosis in the larynx, but a few cases 
and that the ordinary pink, smooth, glistening have been recorded in which it has occurred 
surface has in part become thickened, velvety, in the form of a small, pale, indolent, and usually 
congested, and deep-red, or that the whole ses.sile tumour. (Fig. 48.) 

cartilage is swollen to several times its ordinary 2. Stenmis of the lanji>x may be brought 

volume and become a large, rounded, inflamed about (a) by dtq)osit and proliferating granula- 

mass, curved upon itself and standing up above tions, or j)erichondritis, or (fj) by fixation of 

the larynx so as to resemble a turban, a phi- the vocal cords. 

mosis, a paraphimosis, or a swollen os uteri. 3. Immohilily of a vocal cord may be the 

Dysphagia is seldom absent in this form and result of (a) plastic infiltration around the 

may be agonizing. arytenoid joint, leading to adhesive peri- 

AfleotUmi of cartilages. — The crico-arytenoid chondritis and spurious ankylosis ; {h) ulcera- 
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tion followed by scarring and web -formation, 
or (c) fixation of the c*(»rd from pressure on a 
recurrent laryngeal nt^rve by a tuberculous 
thickening of the j>leura or a tuberculous 
bronchial gland. 

4. (Edema of the lavffHx is not very frequently 
met with in tuberculosis, but it may supervene 
even suddenly on deposits, especially when the 
tuberculous lesions are near the perichondrium, 
and in the last stage of phthisis. 

Diagnosis. —When viewed with a traiuetl 
eye, the laryngeal a})i)earane(‘s enable a cor- 
rect diagnosis to be made in the grcvit majority 
of cases. In those whicli are doubtful, further 
help must be sought by a careful investigation 
of the ])ationt's pn'vious and family history, 
taking careful noti*. of his weight and daily 
records of temperature, by a coni])lete examina- 
tion of the cliest includiiig X-ray examinati<m, 
and a close s(;rutiny of any sputum for the 
presence of tubercle bacilli. The reactions with 
tulxTculin are not at ])resent lookcal upon as of 
much diagnostic use, but the blood tests by 
complement-fixation promise to be valuable. 

Sjiphilis is distinguished by its ])redilection 
for the epiglottis, the more punched-out char- 
acter of the ulcer, the more definite deposit, 
and the Wasseniiann reaction. The ju'occss is 
more active and less (•atarrhal. The syphilitic^ 
voi(!e is hoar.ser, but as it is generally painhiss 
it is usually raucous and louder. A long- 
standing liistory of voice; trouble;, ye.t with but 
slightly impaired general health, is more sug- 
gestive of syphilis than of tubercle. Under 
specific treatment a syphilitic ])ro(;ess will 
improve, but a tuberculous larynx is generally 
made worse. 

The; diagnosis from malujnant dimtse of the 
larynx is given on p. 171. 

Prognosis. — The invasion of the larynx by 
tubercle is, next to meningitis, the most serious 
complication of phthisis. The j)iognosis has 
considerably improved with modern incthod.s 
of treatment, a fair number of slight and early 
cases recovering spontaneously under sana- 
torium treatment, whilst in a certain number 
of selected (;ases arrest can be brought about 
by local measures. In acute, progressive, and 
diffused lesions, with extensive lung mischief, 
or in patients with loss of weight, quick pulse, 
fluctuating temperature, poor stamina, a bad 
family history, or in poor circumstances, the 
outlook is very gloomy. Not only is a fatal 
termination more likely, but it arrives sooner, 
when the larynx is involved. 

The most promising lesions are small, in- 
II — M 


tact inflltrations in the interar 3 rtenoid region 
and su|>erficial ulcers on the co^s. 

Treatment must be based on the recogni- 
tion of the fact that the laryngeal trouble is 
but an extension of tuberculosis of the lungs, 
and that everything which tends to arrest the 
latter will benefit tlie throat. The two pro- 
cea.ses do not necessarily improve pari passu, 
but increased general resistance will strengthen 
local measures, and it is useless to trouble a 
patient with these if his j)hthisi8 is progressing. 

An early case, in a favourable subject, 
should he sent to a sanatorium, or, when this 
is impossible, the j)rinciples of abundant diet, 
regular rest and exercise;, constant exposure to 
urivitiated air, and routine medical supervision 
should be carried out. Tobacco and alcohol 
must be abandoned. Locally, the most im- 
portant measure, in slight and early cases, is 
to secure rest for the larynx ; it is best obtained 
by silence. Even in advancjed cases it is well 
to economize voice-use and to prohibit speak- 
ing out of doors. 

Sanatorium principles, with more or less 
.silence, are in themselves sufficient to cleanse 
and soothe a tuberculous larynx, and so do 
away with the annoyance and irritation of 
useless sprays, powders, and lozenges. These 
should be ies(;rve(l for cases where symptoms 
call for them : thus, soothing lozenges of car- 
bolic, menthol and li(iuorice, aniseed and 
Ihiuorice, heroin, or codeia are ordered as 
n^quired ; alkaline watery sprays, with the 
addition of a little carbolic acid or menthol, 
will cleanse lo(^al catarrh or suppuration ; in- 
halations of volatile aritisepti<;M, such as the 
following, may be given from a Burney Yeo 
inhaler. 

R7 Oi'osot. \ 

Sp. vin. rectif. I partes sequales. 

Sp. (lilorof. j 

Six to eight drops on the inhaler every hour. 

I^ Acid, carbol. 3ii* 

Creosot. 3iL 
Tr. iodi 
Sp. feth. 31 * 

Sp. chlorof. 3fl» 

Six to eight drops on the inhaler every hour. 

Powders used for their antiseptic properties 
are generally more irritating than beneficial, 
and steam inhalations are useless, except for 
intercurrent attacks of laryniptis. 

Favourable cases with limited lesions which 
fail to cicatrize can sometimes be healed by 
galvano-cautery puncture. Thus, of 178 caafot 
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of latyngeal tuberculosis I found only 36 suit- 
able for this treatment, and of these 1 obtained 
a cure in 15 instances. (In 22 other cases 
out of the 178 the tuberculous laryngitis was 
arrested spontaneously.) The application can 
be made under cocaine, by cither indirect or 
direct laryngoscopy. The good effect is brought 
about, not by destroying the deposit, but by 
setting up fibrosis around it. 

Curetting (like lactic acid) has been largely 
supplanted by the cautery, but it is sometimes 
useful to clear away redundant granulations 
and enable the cautery- j)oint to get access 
more quickly to its field of action, i.e. the 
border-line betwe(!n the deposit and healthy 


or hypodermic injections of heroin or morphine 
should be reserved for hopeless cases, when 
they must not be spared. 

Treatment of complications. — If syphilis is 
coincident it should be energetically treated 
with salvarsan and mercury. Iodides are not 
very suitable in tuberculous laryngitis. 

Pregnancy is an anxious complication. The 
induction of abortion or premature labour is 
not warranted, as the disease advances just as 
rapidly after the uterus has been emptied. 
I'regnancy should be avoided in cases of 
laryng(;al tuberculosis, and nursing forbidden. 

StClair Thomson. 


tissue. The large double curette (Fig. 49) is 
very useful for amputating an infiltrated and 
ulcerating epiglottis, so as to relieve dysphagia 
and, occasionally, in hopes of obtaining a cure. 

Tracheotomy is seldom perfonned as a cura- 
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Fig. 49. — Double curette. 


LARYNX, ULCERATION OF.— Syphilitic, 
tuberculous, and malignant ulceration of the 

C larynx are dealt with in 

^ preceding articlea; here 

/j simple ulceration will be 

/ considered. 

Etiology. — Simple 
ulceration may be due ; 
(o) To iraumatismt re- 
sulting from intubation, 
oesophagoscopy, direct 
laryngoscopy, or from 
^ an abrasion or iinpac- 

tion of a foreign body ; 

O , this form is also seen "as 

) the result of swallowing 

' corrosives or boiling 

fluids. (f») To certain of 
the infective diseases, 


tive remedy, but it is sometimes required in 
cases of increasing stenosis. 

Pain and dysphagia frequently subsides under 
vocal rest and suitable soft diet. It may be 
relieved by getting an assistant to stand be- 
hind the j)atient and make firm pressure at 
the angles of the jaw at the moment of swallow- 
ing. Wolfenden’s position may be tried, tlie 
patient lying prone on a couch with liis face 
over the end, and sucking the nourishment 
through a glass tube from a cup on the floor. 
Or the reverse attitude may prove useful, the 
patient lying flat on his back and drinking the 
fluid from a baby’s feeding-bottle, llelief may 
also be obtained by a laryngeal insufilation of 
3-6 gr. of orthoform or ansesthesin. It is best 
given half an hour before the chief meal of the 
day, and is only effective when there is ulcera- 
tion. Pain may also he eased by injections 
of alcohol or novocain into the superior laryn- 
geal nerve. Sprays of cocaine and insufflations 


such as measles, typhus, 
typhoid, diphtheria,* smallpox, influenza, and 
broncho-pneumonia . 

Pathology. — The traumatic ulcerations re- 
sult from the infection of simple abrasions. As 
a rule these are superficial, and tend to heal 
easily unless the foreign body, such as a fish- 
bone or other small spicule of bone, becomes 
im])acted, in which case a dcej)er ulceration 
may result. In measles, typhus, diphtheria, 
smallpox, and broncho-imeumonia ulceration 
is rare. In typhoid it is met with in about 
38 per cent, of all cases, and has a tendency to 
attack the posterior part of the larynx and 
the edges of the epiglottis. The ulcer is 
excavated and deej), with a marked area of 
infiltration, and may lead to ])erichondritis ; 
it is rarely seen before tlie end of the third 
week. 

Symptoms. — Huskiness or hoarseness of 
the voice is complained of, and an irritation 
which causes coughing and some pain ; in 


178 



LATERAL SCLEROSIS, PRIMARY 


more severe cases there may be stridor, 
dyspnoea, and dysphagia. 

Diagnosis* — ^Diagnosis is })ased on the his- 
tory of tlie case, the suj)ervention of the 
laryTigeal symptoms indicated above, during the 
course of infective fevers, and tlie appearance 
of the larynx. 

Prognosis. — In the traumatic type the 
prognosis is favourable. In the types accom- 
panying the acute infective diseastvs it is of 
very serious import. 

Treatment. — In traumatic types tlie foreign 
body, if one is present, must be removed and 
an alkaline spray given. In all (^ascs of acute 
specific fevers, esjiecially in typhoid, a rigid 
prophylactic regime should be carried out 
from the beginning. Mouth and teeth should 
be kept scrupulously clean, and the mouth, 
pharynx, and larynx sprayed with a 2-pcr- 
cent. solution of camphor and menthol in 
paroleine. When synifitoms have supervened 
the larynx should be sprayed every few hours 
with an alkaline solution such as Dobell’s, 
and steam inhalations of tr. benzoini co., 
1 dr. to a pint of water at 140^ F., given. If 
any signs of dyspnoea or stridor appear, an 
early tracheotomy should be jierformed, espe- 
cially in laryngeal ulceration complicating 
typhoid fover. j Kken-ch. 

LATERAL CURVATURE (sec Sfinal 
Curvature). 

LATERAL SCLEROSIS^ AMYOTRO- 
PHIC (see Muscular Atrophy, Pro- 
gressive). 

LATERAL SCLEROSIS, PRIMARY.— 

This term, which connotes a ijrimarv dt^genera- 
tiou of the pyramidal tracts, has btuui very 
loosely api)lied to various conditions charac- 
terized by spastic paresis of the limbs, in which 
symptoms other than motor have been slight or 
absent. But an isolated primary affection of the 
pyramidal tracts is rare ; wlnm these undergo 
degeneration it is generally in comjiany with a 
similar change in other tracts, as the dorsal 
columns in combined sclerosis, or with the 
spino-cerebellar in addition as in Friedreich’s 
disease, or with atrophy of the ventral horn.s as 
in amyotrophic lateral sclerosis. 

The most common condition in which disease 
is limited to the pyramidal fibres is the familial 
form of spastic diplegia of children ; a .similar 
affection is occasionally observed in adults. In 
these cases the essential pathological lesion is a 
primary degeneration of the cortico-spinal 


fibres, which begins at the distal extremities of 
the longest, and slowly ascends the cord. Its 
etiology is doubtful ; some cases have developed 
in families with neuropathic taints, others have 
been attributed to infection, to exposure, and 
to syjdiilis. 

Symptomatology. — The onset is very in- 
sidious in early or middle adult life. The 
symptoms are at first only subjective ; the 
patient complains of stiffness of his legs and 
tliat they tire too easily. After a variable 
period his gait becomes obviously affected, 
his legs move stiffly and awkwardly, his steps 
grow shorter, and a difficulty in raising his 
toes from the ground gradually develops, so 
that he is liable to trip over small obstacles or 
on rough ground. Examination now reveals 
considerable spasticity of his legs but little 
or no diminution in strength. The knee- and 
ankle- j<‘rks ari^ (‘xaggerated, clonus can be 
elicited, and the ])lantar reflexes arc of the 
extensor ty[)(‘. As the disease advances, 
walking bcicomes more and more difficult, 
and may finally be impossible ; the stiffness 
and rigidity of the legs increase, and may 
become so great that they can scarcely be 
moved ])assively. It is always an extensor 
rigidity — that is, it fixes the hips, knees, and 
ankles in rigid extension. This naturally 
impedes voluntary movements, though their 
strength is as a rule less diminished than would 
be expected, lieflex spasms are common. 

The u])per limbs may be affected similarly, 
but here the symptoms generally develop late 
and are never so jironounced. The movements 
of the arms may be merely stiff and awkward. 
The sphincters often escape till late, but in 
many cases there is a tendency to constipation 
and to precipitancy of micturition. In the 
typical cases there are no sensory symptoms or 
demonstrable disturbances of sensation, but 
the severer spasms may produce pains. The 
disease rarely ascends to the domain of the 
cranial nerves, but a few cases have been 
described with symptoms of spastic bulbar 
disease. 

Primary lateral sclerosis is a very slowly 
progressive and longstanding disease. Some of 
its victims become ultimately bedridden, but 
others remain able to get about. 

The differential &ignoiit may be a 
matter of difficulty, but as primary lateral 
sclerosis is a slow and very gradually pro- 
gressive condition, all cases of rapid, subacute, 
or intermittent course can be excluded. Its 
possibility may be also neglected in patiepte 
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with obvious sensory symptoms. The greatest 
danger is its confusion with dissenmiated 
sclerosis, but the intermittent course of the 
latter and the presence of ocular symjitoms, as 
diplopia, nystagmus, or symptoms of retro- 
bulbar neuritis, are generally sufficient to dis- 
tinguish it. In some cases of atmjotrophic 
lateral sclerosis the spastic sym[)toms precede 
the appearance of muscular wasting, and in 
this stage tlie disease is really a primary lateral 
sclerosis. 

Treatment is unfortunately hopeless, but 
regular i)eriods of rest and massage tend to 
reduce the rigidity and give the. jmtient more 
control over his limbs. Forster's operation of 
posterior root section may reduce the spasticity 
of the legs, but the general state of the. ])ati(‘nt 
at the stage at which it might be (considered 
rarely warrants it. 

LATERAL>8INU8 THROMBOSIS.— This 
disease is one of tlie gravest cojiijdications of 
ear infeetion, but it is one Avhich, if diagnosed 
early, frequently yields to prompt surgical 
intervention. It may a])])oar at any stage in 
the course of otitis, whether acute or chronic, 
but it is more usual in acute cases. It gives 
little or no external evidence of its jircsence. 
HO that the diagnosis dejamds almost entirely 
upon constitutional symptoms, juore esjKicially 
upon the course of the jiyrexia. 

Pathology.- -Th(^ septic, infection from the 
ear sets uj) a localized jihlebitis of the sinus, 
in consequence of which a cougulum forms at 
and around the infected area. An time goes 
on, the centre of the clot dis8olve.s into pus, 
while the phlebitis and cJot-formation sjiread 
U23 towards the torcular hero])hili, down to- 
wards the jugular bulb and jugular vein in the 
neck, and later, in the more chronic cases, as 
far as the cavernous sinus and tin* vemous 
sinuses of the opposite side of the cranium. 
As is usual in septic thrombo-phlebitis, metas- 
tatic abscesses are liable to form in the lungs, 
about the articulations, and elsewhere in the 
body. The j>resencc of this active septic 
focus in the circulation is res 2 )on 8 ible for 
the symptoms. 

A blood-count shows high leucocy tosis, and a 
blood-culture will generally give evidence of 
the presence of bacteria in the circulation. 

Symptomatology. — The symptoms arc 
those of acute septicaemia and pyaemia, with 
a decidedly intermittent or remittent pyrexia, 
characterized, as a rule, by rigors. 

During an acute suppuration of the middle 


ear or an acute exacerbation of a chronic sup- 
puration {see Otitis Media) with the usual 
local signs and symptoms, the ])atient lias a 
rigor in which the tem])erature shoots up 
from the neighbourhood of ](X)° F. or loAver to 
103°, 104°, or 105° F. The rise to this point 
is rajucl, occupying only from two to four 
hours. The rigor occurs during the ascent. The 
decline is etjually rapid to tlie former level. 
During the decline tliere is jirofuse persjiira- 
tion. This swinging temja^rature, with freqjuent 
rigors and ]KU-s])i rations, is characteristic of 
lateral-sinus thrombosis and continues through- 
out the Avhole course of the disease. 

If the condition is unrelieved by o^ieration 
the symptoms gradually assume tlie characters 
of severe S(‘ptica*mia and pyamiia, of whi(?h 
three or four distinct varieties or tyjies are 
described; (1) the pulnioHiry tyjie, in which 
ih<' lungs, inf(‘cted by metastases from the 
original focus in the lateral sinus, become the 
seat of pneumonia or broncho-pneumonia ; (2) 
the typhoid ty])e, in whieli diarrluca and tym- 
l)anit(‘S, combined with the oscillating tejuptu-a- 
ture, juoduce a broad resemblance to the 
jihenoiiiena of tyjdioid fever ; (3) the ofcningeal 
tyjie, in which the general constitutional dis- 
turbance is combined with the syniiitoms of 
septic meningitis ; (4) the tAqAe, in 

which, the case being relatively mild, time is 
afforded for tlie deposit and doveloiunent of 
metastatic aliscesses in various parts of the 
body, g<‘ucrally around the articulations. As 
might he ex^ieeted, these different tyjies will 
frequently lie found to lie inoie or less com- 
hijH^d in the sairj(‘ case. 

In the earlier stages of the diseasi*, and some- 
times throughout its whole course, the jiatient’s 
senses and intellect are quitci ch'ar, and even 
unilateral headache, though usual, is not in- 
variable. Ihiless, therefore, the temperature 
is tak(*n fre(|uently, the occurnmee of lateral- 
.siuus thrombosis during an acute ear-infection 
may be unsusjKM-ted until too late. A rigor is 
of the utmost significance. In children, how- 
ever, and sometiiij(‘s also in adults, the char- 
acteristic rigors may he absent, and for tliis 
reason the tciiniieratuKj should be regarded as 
the cliief guide. In this connexion one may 
recall the ijnportant clini(‘al rule : In atute 
otitis media, and in mastoid suppuration , with 
a temperature oi:er 10()° F.,. look out far lateral- 
sinus thrombosis. 

Tenderness along the course of the jugular 
vein in the neck is a late and inconstant 
symptom of no diagnostic value. I have 
i8o 
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never encountered the “ hard cord ” in the 
neck described in most textbooks. 

Apart from surgical interference, the dura- 
tion of the disease varies from a few days in 
the more virulent to several weeks in the 
more chronic cases. It is almost invariably 
fatal unless operated upon. 

Diagnosis. — Lateral-sinus thrombosis is 
mistaken for simi)le pneumonia or broncho- 
pneumonia, especially in children. An oscil- 
lating temperature in iitfantile- pneumonia, 
coupled with a discharge from the ear, sliould 
always lead the practitioner to consider the 
possibility of lateral-sinus thrombosis. In the 
abdominal type, tjiplioid ferer may be sus- 
pected and valuable time lost while awaiting 
the appearance of the Widal reaction. Here, 
again, the j)resenc(^ of ear disease should lead 
to suspicions of aii infected lateral sinus. The 
patient’s word alone should never b(‘ j’elied 
upon to exclude middle-ear suppuration. Many 
I)eople. have puruhmt otitis media without 
knowing it. Thus in all un(^xplained pyrexial 
states the ])ractitioner should himself inspect 
the ears with mirror and s})eculum. 

Treatment. -No treatment is of any avail 
save that of operation, and the earli(‘r the 
operation is undertaken the better. The sinus 
should be (‘xposed and examined in all cases 
of ear infetdion when suspicious oscillations of 
temj)erature are observed of over forty-eight 
hours’ duration. To (‘xj)lore the; sinus, though 
not free from ])eril, is less dangerous than to 
await the full development of symptoms. 
Naturally, the careful praeditioner will first of 
all endeavour to exclude such simple pyrexial 
attacks as tonsillitis, influenza, etc. 

In addition to the operation on the sinus 
and on the jugular vein in the neck, both 
of which are generally necessary, metastatic 
abscesses when present will, of course, require 
local treatment. Many arthritic; cases, how- 
t‘ver, g(;t well without incision, when once the 
primary foc.us of infection has been removed. 

Dan McKenzie. 

LEAD NEURITIS {see Multiple Neuritis). 

LEAD POISONING, ACUTE AND 
CHRON 1C {see Poisons and Poisoning). 

LEBER’S DISEASE {see Optic Atrophy, 
Familial), 

LEGO’S DISEASE (5cc Pseudo-coxalgia). 

LEISHMAN-DONOVAN BODIES (^ee 
Kala-azar; Oriental Sore). 


LENS, DISLOCATION OF 

LENHARTZ TREATMENT {see Gastbzo 
AND Duodenal Ulceration). 

LENS, DISLOCATION OF.— Luxation of 
the lens may be of traumatic or of congenital 
origin ; occasionally it occurs spontaneously 
in eye.s the subject of chronic inflammatory 
or degenerative processes. 

Congenital dislocation is always bilateral ; 
an upward displacement is commonest, and 
the condition is usually symmetrical in the 
two eyes. Heredity plays a prominent part 
in the etiology. The abnormality is detected 
by illuminating the dilated pupil with the 
ophthal!nosc()])e, when the equator of the lens 
appears as a dark crescentic line, and, owing 
to its [)rismatic action, two pictures of the 
optic, di.se may be seen. Tlie })ortion of the 
piqdllary area in which there is no lens 
i.s, of course, highly hypermetropic, while 
the other portion is highly myopic. Hence 
visual acuity is ])oor, and diplopia may be 
complained of. Should the lens be small, 
as is not infrequently the case, the anterior 
chamber may be deep and the iris tremu- 
lous. 

Treatment. If the (;dge of the lens passes 
across tiu' iiridilat(‘(l }>upil one may attempt to 
obtain improved vision by correcting either 
the myoph; or the hypermetropic error — which- 
ever gives the better result. It is sometimes 
advisable to enlarge the pupil, either by nicking 
its margin, or by j)erforming a small iridec- 
tomy. An attempt to got rid of the lens 
itself is to be undertakesn only with great 
circumspection ; needling is difficult, and 
the operation is often badly borne. Some- 
times in later life a })artial luxation be- 
comes complete?, so that the pupillary area is 
cleared. 

Traumatic dislocation results usually from 
a blow with a blunt body. It may take place 
forwards into the anterior chamber, or back- 
wards into the vitreous ; or it may be partial, 
in which case one edge is usually cant^ for- 
wards. When dislocated anteriorly the lens is 
visible (sometimes with difficulty if its trans- 
parency be perfectly preserved), lying in the 
anterior chamber, which is very deep. Glau- 
coma results both from direct interference with 
drainage and because the iris, contracting be- 
hind the lens, shuts ofi communication between 
the posterior and anterior chambers. By the 
ophthalmoscope a lens dislocated into the 
vitreous may be detected lying on the ciliary 
body below. The anterior chamber is moder-. 
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ately deepened, the iris tremulous, and the 
pupil very black. In this case, also, glaucoma 
frequently results, probably owing to a for- 
ward displacement of the vitreous. In ))artial 
dislocations there are shallowness of the 
chamber on one side, and increased depth, 
frequently with tremulous iris, on the other. 
Glaucoma may result from occlusion of the 
comeo-iridic angle owing to direct pressure 
on the iris root. 


Treatment.— All these conditions are grave, 
but in some instances the lens can be removed 
with success. 


LENS, EXAMINATION OF (see Eye, 
Examination op). 


LENTICULAR DEGENERATION, PRO- 
GRESS IVE.-^A rare nervous disease, though 
one of great interest because of the con- 
stant association of disease of a certain part 
of the brain with disease of the liver and, 
to a less extent, of certain other internal 
organs. 

Etiology. — The cause is at j)resent unknown, 
but the (‘.vid(uice goes to show that some toxin 
is generated or <daborated in the aliirumtary 
tract or in the liver, and that this Las 
a specific action on the lenticular nucleus. 
The disease occurs mostly in young jwojde 
and has frequently been observed to be 
familial. 

The clinical symptoms are of gradual on- 
set and essentially juogressive. They consist 
mainly of bilateral involuntary movements of 
the limbs, nearly always of the nature of tremor, 
bilateral spasticity of the limb musculature, 
dysarthria, dysphagia, muscular weakness, pro- 
gressive emaciation, and contractures. With 
these may he associated emotionalism and 
certain symptoms of a mental nature. As far 
as is known, the disease, after a longer or 
shorter period, is fatal. 

Pathologically it is characterized pre- 
dominantly by bilateral symmetrical degener- 
ation of the corpus striatum, in particular the 
ienticular nucleus, which may be so disinte- 
grated as to lead to cavity-formation ; and by 
cirrhosis of the liver, which, though constant, 
rarely gives rise to symptoms. 

Treatment. — The writer has tried the ad- 
ministration of urotropine over a long period, 
without, however, producing any obvious 
improvement. Treatment must remain em- 
pirical until the nature of the disease is 
elucidated. S. A. Kinnier Wilson. 


LENTIGO. — This term is used both for the 
ordinary freckle due to exposure to the sun, 
and for the (;old ” freckle which arises on 
covered })arts and is probably a pigmentary 
nsevus. Both are forms of pigmented macule 
due to the excessive de])o.sit of melanin in the 
skin. As a rule no treatment is indicated, 
but, if considered necessary, a })leaehing process 
with hydrogen jieroxide (10 vols.) may be 
carried out, or if the spots arc few they may be 
touched with pure carbolic, acid. The latter 
measure demands caution, or disfiguring scars 
may be caus<*d. The wearing of brown veils, 
or the use of lotions or ointments containing 
quinine, is a i)rcventive. jj MacCorm.\c. 

LEONTI AS 18 088EA (.si/n. Hyx)erostosis 
Cranii). — A rare form of enlargement of the 
cranial bones ascribed to osteo-sclerosis. All 
the bones of the head are afiected and form 
prominent bosses. The cranial vault, especi- 
ally the forehead, mcr(‘.ases in size, and a Ico- 
jiine aspect may be a(^(]uired. The thicjkening 
of the bones leads to reduction of the orbits, to 
constriction of the foramina, and to partial or 
(.•ojnplctc obliteration of the air sinuses. Ex- 
o])hthalmos and displacement dowmwards of 
the eyeball follow', ('ompression of nerves in 
the narrowed foramina causes neuralgia, cranial 
]jaralysis, headaches, blindness or deafness ; and 
compression of blood-vessels leads to mental 
disturbance and engorgement of tributary veins. 
The condition may start in childhood, but is 
regarded by some as a variety of osteitis 
deformans. It may persist for several years. 
Its cause is unknown. Treatment is of little 
avail, though operative procedures may afford 

Fre])F.kick Lanomeat). 

LEPR08Y.— A general disease with a chro- 
nic and paroxsymal course, characterized by 
lesions in the skin, mucous membranes, nerves, 
and viscera. 

Althougli h'prosy has Ix'en known from very 
ancient tjm(‘s, and during the last half-ccntury 
has been the subject of the closest observation 
and scientific study, there is much that still 
remains unknown about it, and there is no 
disease wdiich, in the present state of our 
knowledge, may be said to be more mysterious. 
The duration of the incubation |>eriod is 
indefinite ; the invasion symptoms are not 
characteristic ; the causal bacillus has neither 
been cultivated nor successfully inoculated in 
lower animals, and the path of its infection 
and its manner of transmission from man to 
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maa are uncertain ; the reason why in one nasal discharge, have suggested the pon£biiiljr 
case the bacilli become widely disseminated of the upper respiratory tract being a path of 
in the connective tissue of the body, causing infection. So far, bacilli have not been found 
leproinata not only in the skin but in almost in the air : consequently they are not likely to 
every organ, while in another case they have reached the nose by inhalation, and 
are confined for an indefinite period to the should infection take place in the nose the 
nerve-sheaths, is unexplained ; and, wdth the most likely manner would be by inoculation 
exception of the improvement which may through an abrasion in the mucosa caused by 
follow treatment by certain vegetable oils, tlie picking.” 

disease is slowly })rogrossive, and the old With regard to the genital organs, if infection 
saying, “ Once a leper always a leper,” un- takes place through them it must be the result 
fortunately in the great majority of cases still of the presence of some sore such as leprous 
remains true. ulcer, as the uterine discharges and the semen 

Etiology. — The disease is caused by the do not contain the bacilli unless secondarily 
BaciUus IsprcB (Plate 5, Fig. 2, Vol. I, facing contaminated. 

p. 148), a rod-shaped acid-fast bacterium closely The contagiosity of leprosy is now generally 
resembling the tubercle bacillus, but differing accepted, but it is found to be comparatively 
in that, while the tubercle bacillus can be slight, as is shown by the rarity of matrimonial 
cultivated on artificial media and successfully infection. At the Second International Con- 
inoculated in certain lower animals, all attempts fcrence on Leprosy, at Bergen in 1909, the 
to cultivate the lepra bacillus have failed, and general opinion on this matter was embodied 
no animal has been found to be susceptible to in the following resolution : “ Leprosy is a 
it. There is a disease in rats known as rat- disease which is contagious from person to 
leprosy which is duo to an acid-fast bacillus, person, whatever may be the method by which 
but it is a different disease, and not human this is effected, and every country is within the 
leprosy in the rat. range of possible infection by the disease.” 

Leprosy is transmissible from man to man, Several attempts have been made to transmit 
but the method of transmission is unknown: it from an infected to a healthy person, but with 
it may ho by direct contact or it may take negativ(^ results, as in Arning’s inconclusive 
place indirectly by iiiean^ of feeding-uteusiis, experiment in wliich a criminal was inoculated 
towels, etc., or through the medium of some on the arm with a leprous nodule. There are 
biting insect ; flies, mosquitoes, lice, and bugs numerous instances on record, however, in 
have all been suggested as possible carricirs. which person.s previously healthy have acquired 
The path of invasion is also unc(‘.rtain : it it by going to a country where it is endemic 
might be through the skin, alimentary tract, and living in close association with lepers, 
respiratory passages, or genital organs ; there And there are two ijistanoes which have come 
are cases on recjord which point to each of these under the observation of the writer in which 
paths-— e.g. a medical man became inoculated boys have become infected with leprosy in 
through a wound in the finger while attending a Great Britain by living in one case with 
leper woman in labour, and there are authen- leprous parents and in the other with a leprous 
tic.at(‘4 instances in which the virus appears brother. 

to have been introduced through vaccination. Predisposing: causes. — The spread of leprosy 
Many articles of diet have been held responsible, is undoubtedly favoured by unhygienic swr- 
such as rice, pork, fish, etc., and of these the roundings, as it occurs chiefly in overcrowded 
one which has attracted most attention is fish, and insanitary districts, and in association 
especially dried, decomposed fish. This theory, with poverty and malnutrition, 
however, is not generally accepted, and, with- Sex . — Men seem to be more often attacked 
out going into the arguments for or against it, than women, in the proportion of 3 to 2. 
it is sufficient to point out that it is not cor- Age . — The disease does not occur in infancy, 

roborated by any scientific evidence, and that but it appears most frequently in childhood, 
the le 2 )ra bacillus ha i never yet been found in partly from the delicacy of tissues in children 
decayed fish. and partly from their close contact with leprous 

The frequency with which nasal symptoms, parents or attendants. It rarely begins affcer 
such as rlunitis and epistaxis, occur as early middle life. 

manifestations of leprosy, and the comparative Heredity. — ^There is no evidence of congenital 

ease with which the bacUli may be found in the leprosy, and 
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lesion suggestive of its presence has been 
detected in the stillborn children of lepers. 

Symptomatology. Incubation period. ~ 

The duration of tll(^ incubation period is 
unknown. In some cases only a few weeks 
seem to have elapsed between the presumable 
time of infection and the development of 
symptoms, but in the majority of cases it has 
appeared to be years. Five or six years has 
been suggested as an average period. 

Invasion.— In some cases the disease develops 
insidiously, its first sign being some cutaneous 
lesion ; in other cases the invasion is heralded 
by prodromal symptoms suggc'sting a general 
intoxicatioJi, such as febrile attacks, vomiting, 
])ains in the back and joints, epistaxis, and 
frontal headache, wliicii may j)r(;cede the 
eruption by a f(^w weeks or may be ])resent for 
years before it appears. 

Varieties. — After tin* prodromal j)hase, local 
disorders develop, in the form either of d(ifinite 
cutaneous lesions, such as nodules or placpies, 
or of peculiar sensations over certain dis- 
coloured areas, such as hyperaosthosia, pricking 
and itching. On tliis account two varieties 
of leprosy have been distinguislied, namely, 
nodular leprosy (lejjra tuberosa) and uerve 
leprosy (lepra maculo-anajsthetica). Cases of 
mixed leprosy also occur in wliich both types 
of lesions are j)resent. This division, though 
useful for descriptive j)urposos, is purely arl)i- 
trary, as in (;ases which b(‘gin as nodular 
leprosy maculo-anaestlu'iic lesions may develo)) 
eventually, while nodular lesions may be super- 
imposed in maculo-anaesthetic cases. 

Nodular leprosy . — The first sign of nodular 
leprosy is the appearance of erythematous 
patches, accompanied by a rise in temperature; 
they either disa])pear when the temperature 
declines, or be.come raised into nodules or 
plaques from a cellular infiltration of tlie 
deeper parts of the skin. New nodules (lepro- 
mata) tend to come out at irregular intervals, 
either singly or in crops, and each outbreak is 
accompanied by a rise in temperature (leprotic 
fever). The nodules have a smooth surface, 
are round or irregular in shaj)e, vary in size 
from a pea to a walnut, and in white skins have 
a dusky-red colour. They may occur anywhew*. 
on the skin, but are most common on the face, 
especially about the forehead, cheeks, nose, 
lobes of the ears, and on the forearms and 
thighs. In advanced cases they may be so 
numerous as to involve practically the whole 
skin of the face. The hairs fall out wherever 
they occur, and the eyebrows and eyelashes 


are generally lost, but the hair of the scalp, as 
a rule, is unaffected, lepromata being rare in 
that situation. As the case progresses the fore- 
head becomes irregularly thickened, studded 
with nodulr's, and broken up by horizontal 
fissures ; the suj)raciliary ridges become pro- 
minent, the nose thickened and coarse, the 
lips everted, the lobes of th(^ ears swollen, and 
a heavy a])]jearance is produced to which the 
old name h'ontiasis is singularly appropriate. 

The le])romata may become hard, fibrous, 
and ])(‘r.sistcnt, or tlu^y may bn'ak down like 
supcrncial gnnimata, forming ulcers with an 
irregular ])()rdeT and a base covered with a 
glairy, sero-])i]rulent dischargi*. Either spon- 
taneously or under treatment the ulcers may 
heal, being rej)laced by hypertrophic scars 
and leading to contractions and disfigurement. 

The glands are usually affected, especially 
those of the neck, throat, axillae, and groins, 
and may become so large as to interfere with 
the movements of the joints, or to impede 
swallowing. 

The eyes arc usually attacked and become 
suffused and painful. Small lepromata or a 
diffuse leprous infiltration may appear on the 
(••onjunctiva and cornea, or the disease may 
(jxtend to the antt'rior chamber and lead to 
iritis or irido-cyclitis. Th(i eye becomes swollen 
at first, and, when the inflammation subsides, 
contraction and blindru'ss may supervene. 
The eyelids are liable to attack, and this may 
lead to cicatricial changes; ectropion, exposure 
of the bulb to sej^tic infection, and even 
destruction of the eye. 

The mucous mcunbrancs are generally in- 
vaded, and lepromata are frequent in the nose, 
blocking the air-passages, or involving the 
cartilage and, by breaking dow^n, causing 
flattening. WIkui present in the throat they 
are apt to inteiferc with mastication and deglu- 
tition and, when they appear on the e})iglottis 
and vocal cords, to cause a hoarse voice. 

The nails are sometimes affected, and may 
present ridges or furrows, or become thickened, 
brittle, and opaque. 

In children the development of the genital 
organs is retarded. Menstruation is delayed or 
prevented in the female, and imj;erfect develop- 
ment of the testicles in the male may cause 
impotence. 

The changes in the blood and the urine are 
not characteristic. 

As the disease advances, the face becomes 
more and more deformed. The eyes are 
destroyed, and the sense of smell and taste may 
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be lost. Through the difficulty of swallow- 
ing, the patient become? weaker and weaker. 
Internal organs such as the liver and spleen 
may be implicated, and derangements of the 
digestion and diarrhoea may supervene. In 
most cases the brain is not affected, but the 
prostration gradually increases, and the patient 
dies in a state of inanition or from some inter- 
current disease of the lungs or kidneys. 

Maculo-annsthetic or verve leprosy . — In this 
form of the disease the bacilli invade the nerve- 
sheaths and set up a lepromatous liyperplasia, 
the pressure of which on the nerve-fibres 
causes at first local irritative symptoms, and 
later ansesthetic and trophic le-sions. In the 
irritative phase the area of distribution of the 
affected nerve is the site of sensory disturbances 
such as hypersesthesia, shooting pains, twitch- 
ing of the muscles, flushing, and occasionally of 
vesicles or small bullae, followed by the af)pear- 
ance of erythematous or pigmented macules or 
patches, slightly raised, smooth or scaly, which 
tend to become involuted in the centre, giving 
rise to circulate lesions with slightly raised 
scaly borders. In the centre of Jlie ])atches 
the hair is lost, the sweat-glands atrophy, and 
the skin becomes wrinkled. Tluj coalescence of 
contiguous j)atches results in the formation of 
large areas enc]os(id by an irr<‘gular gyrate 
border. The patches are insensible to heat, 
cold, or pain, so much so that a burn may occur 
on them without the cognizance of the patient. 
The peripheral nerves most commonly involved 
are the ulnar, peroneal, sciatic, and median, 
and the affected nerve may be uniformly 
thickened but more oft(m presents fusiform 
swellings. In the atropliic phase, changes super- 
vene in the muscles with a loss of muscular 
power, especially noticeable on the face and 
extremities. The muscles of the eyelids are 
frequently involved, leading to ectropion and 
rendering the eye liable to injury and septic 
infection. Paresis of the facial muscle causes 
distortion and a staring, expressionless look. 
Paralysis of the extensors of the fingers is 
responsible for ‘‘ maiii-en-griffe ” or leper-claw, 
and the involvement of the antero-extemal 
muscles of the leg causes foot-drop. Trophic 
changes such as ulceration occur in the skin 
and deeper tissues and may lead to necrosis and 
absorption of the bone, and to the loss by 
spontaneous amputation of fingers, toes, or 
even larger portions of the limbs. 

This type of leprosy runs a longer course 
than the nodular, and when death supervenes 
it is frequently the result of some intercurrent 


disease such as tuberculosis or amyloid de^ 
generation of the kidneys. 

Histopathology. — ^The bacilli are dissemi- 
nated through the system either by the lymph- 
stream or by the blood. On reaching the 
connective tissue they set up a mild form 
of inflammatory reaction which results in the 
production of a leproma. Wherever situated, 
lepromata have the same structure, which 
consists of a loose, delicate fibrous stroma 
enclosing innumerable colonies of bacilli in 
clusters or globi, with here and there a few 
plasma-cells and an occasional giant-cell. 

In the maoulo-ansDsthetio cases the cuta- 
neous lesions are not due to the presence of 
bacilli in the skin, but are caused indirectly by 
th(5 pressure of the lei)romatous infiltration on 
the nerve-fibres. 

Diagnosis. — The diagnosis of leprosy pre- 
sents no difficulty, except in its early stages. 
In nodular cases it has to be made chiefly 
from syphilis and tuhorculosis. In syphilis the 
rapidity with which the symptoms disappear 
under mercury and salvarsan, which have no 
effect on leprosy, serves to distinguish them ; 
in tuberculosis the cutaneous lesions are usually 
confined to certain areas, while in leprosy they 
arc widely distributed. In cither case a 
diagnosis can easily be established by demon- 
strating th(5 lepra bacilli ; this is done by 
scratching the surface of a leproma, squeezing 
the serum on a slides and staining it by the 
Ziehl-Neelsen method. 

The maculo-ansesthetic patches may simulate 
erythema vmltiforme, but the lesions of leprosy 
arc more lasting and are associated with de- 
rangements of sensibility. Occasionally they 
may suggest patches of ringworm^ but the 
ansesthesia and the absence of fungus serve to 
differeuitiate them. Advanced cases of nerve 
leprosy may have to be distinguished from 
syringomyelia y but in the latter disease cuta- 
neous lesions are absent, and the affection is of 
central origin and often unilateral. 

Prognoii*.— The outlook in leprosy is 
invariably bad, and, however quiescent the 
disease may become, it is impossible to assert 
that it has been completely eradicated. In 
nodular lej)ro8y the patient may live on an 
average twenty years, while in maculo-ansBsthe - 
tic cases the average is thirty years or more. 

Prevention.— The only possible way to 
prevent the spread of leprosy is by isolating the 
leper, and it has been found that wherever 
proper measures of segregation have been 
introduced the disease has steadily declined.^ 
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The ideal condition is segregation in a im;dically 
supervised institution, or, failing that, at home 
with proper attention and subject to regular 
medical inspection. Obviously, nodular cases 
with open sores or profuse nasal discharge an; 
the most dangerous, but in the present state of 
knowledge it is unwise to assert that close 
association with the disease in the inaculo- 
ansBsthetic form is absolutely safe. As a 
preliminary to any form of segregation, it is 
essential that leprosy should be made notifiable. 
Children born of lepers should be separated 
from their parents as soon as possible and 
kept under observation. Lepers should on no 
account be allowed to follow any occupation 
where they have to sell or handle foodstuffs, 
and all clothing which has been worn by them 
should be disinfected. 

Treatment. — Although no absolute cure 
has yet been found for leprosy, much can be 
done in the way of palliation. It is difficult 
to determine the value of treatment, as tlie 
disease has a natural tendency to spontaneous 
remissions, which may last for years, and any 
drug used at the time is apt to g(;t the credit for 
the improvement ; consequently, in estimating 
the value of any treatment, it is essential that 
the remedy should have been employed in a con- 
siderable numiHjr of cases and over a long period. 

Internal treatment. — Of tlic many n'lnedies 
which have been advocated for Jejuosy, those 
that appear to have been most uniformly 
beneficial have be(?n certain vegetable oils, of 
which the best-known is ehaulnioogra oil. 
obtained from tin; seeds of Tarakiofjenos hirzii. 
This may be given either by the mouth or by 
injection. By the mouth it is best taken in 
capsules, beginning vdth 5-10 m. td.s., in- 
creased according to the toleration of the 
patient. Unfortunately it is liable to cause 
digestive troubles, but these may be minimized 
by combining tlic oil with malt. The oil may 
be given intramuscularly with camphorated oil, 
but this is a painful procedure, and a better 
method is to inject it in the form either of 
collosol chaulmoogra (Crookes) or of gyno- 
cardate of soda, a derivative of chaulmoogra ; 
if the latter is used, 2 gr. in 1 c.c. of sterilized 
water, with J i)er cent, of carbolic acid added, 
are injected twice a week subcutaneously, or 
-J- c.o. of a 3-per-cent, solution intravenously. 
As a result of the injections a reaction occurs 
which is both general and local, and is said to bo 
accompanied by a destruction of the bacilli, but 
in this disease the mere occurrence of the local 
reaction does not prove the drug to be a specific. 


Recently Sir Leonard Rogers has recommended 
the injection of gynocardate of soda intraven- 
ously, and MacDonald and Dean have claimed 
benefit from injections of ethyl estfus of the 
fatty acids of chaulmoogra oil. 

Other remedies have been tried, such as 
ichthyol, iodide of potassium, mercury, and 
salvansan, but no lasting benefit has resulted 
from them ; and various serums, vaccines, and 
antitoxins have given equally uncertain results. 
Until the bacillus ha.s been cultivat/od it is 
impossible to })repare a “ kqnolin ” to corre- 
spond with tuberculin, and the use of anti- 
leprotic serums prepared on similar lines to 
antidiphlb critic scrums is unattended by per- 
manent benefit. 

Apart from specific treatment; g<‘.neral treat- 
ment is of the utmost value both in staying the 
progress of the disease and rendering the life of 
the patient more bearable. Tonics such as 
cod-liver oil, strychnine, and arsenic improve 
the general condition and incr(;ase the resistance 
to the bacillus, and any definite symptom 
should be dealt with on gen(;ral medical prin- 
ciples. Sanatorium treatment, with plenty of 
fresh air and good food, is of as great value in 
lei)rosy as in tuberculosis. 

Local treatment. — The patient should be 
ke})t scrujmlously tl(‘an by daily baths, to 
which boric acid or some suitable antiseptic 
should be added wh(;n sup 2 )uiuting sores are 
])rcsent. lJlc(‘rs should be dressed frequentl}', 
and nasal discharges, ulceration in the mouth 
and throat, conjunctivitis and keratitis suit- 
ably treated. When any gangrene appears 
about the extremities, sui’gieal intervention is 
advisable. j MacLeod. 

LEPTOMENINQITIS (.sec Meningitis). 

LEPTUS AUTUMNALIS (.see Harvest- 
BUG Rash). 

LEUCOCYTHiCMIA (see Lk uk.eaiia). 

LEUCOCYTOSIS and LEUCOPENIA.— 

Leacocytosis is a ]eactiv(; aJid purjjoseful 
increase of the noi’iiial ha)mic leucocyt(‘S. 
Althougli tlie normal adult count is about 
7, 000 j)er e.mm., counts below 10,000 are 
not usually rt‘gai‘ded as hmeoeytosis. The 
diagnosis from leukeemia, which has been de- 
scribed as a purposeless and wanton increase 
in the leucocytes, formerly depended solely on 
the number of leucocytes, and it is true that 
a white count of 100,000 is extremely rare 
except in leukseniia. On the other hand, in 
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aleuksemic phases of leukaBmia the total white 
count may not he above the normal. The 
distinction lies in the nature of the cells : 
myeloid leukseniia is characterized by the pre- 
sence of myelocytes or of myeloblasts (non- 
granular myelocytes, proinyolocytcs, lymplioid- 
ocytes) ; lymphoid loukeeniia by lymphocytes, 
or at least mononuclear cells, in i)reponderating 
numbers, c.onniioiily over 90 per cent, of the 
total white cells. Leucocytosia consists in an 
increase of the normal liacmic leucocytes, and 
mainly of the polymorphonuclears, which make 
up 80 to 95 per cent, of the total increase. 
A very high polymorphonuclear count is in 
favour of suppuration. 

Leucocytosis has been divided into: (1) 
Physiological, occurring in infancy, pregnancy, 
and after exercise, massage, hot and cold baths, 
and during digestion ; in some of these circum- 
stances the leucocytosis is slight and duo to 
displacement of leucocytes. (2) Pathological, 
which occurs in (a) most infective condi- 
tions, being more i)rominent in coccic tlian 
in bacillary invasions ; the main exceptions 
are typhoid and paratyphoid fever, influenza, 
malaria, measles, rubella, mum})s, most cases of 
uncomplicated tuberculosis, some cases of sub- 
acute bacterial endocarditis, lej)rosy, Medit(‘r- 
ranean fever, kala-azar ; (6) toxi(; states, such 
as diabetic coma and uiwruia, after some drugs 
(e.g. digitalis and cinnamic acid), and in the 
gouty i)aroxysm ; (c) after hajiiiorrhage ; (d) 
in some cases of malignant disease ; (c) shortly 
before death. 

A leucocytosis of 30,0(X) in ajjpendicitis sug- 
gests su})puration, and a lower count whicli 
steadily increases has the same significance, 
whereas a falling count is a good sign. Absence 
of leucocytosis may be due to a highly virulent 
infection j)aralysing the bone-marrow and pre- 
venting any reaction. In scarlet fever there 
is a leucocytosis, and thus a diagnosis may be 
made from a doubtful case of measles. The 
detection of leucocytosis in diseases usually 
not showing it — ^for examjJe, enteric fever — 
points to some complication. According to 
Arneth, tuberculosis leads to a relative increase 
in the number of the immature polymorpho- 
nuclears, namely, those with a one- or a two- 
lobed nucleus. 

Lymphocytosis^ or excess of the hsemic lym- 
phocytes, occurs physiologically in infants. It 
w seen, sometimes in a high degree, in whoop- 
ing-cough. It is more likely to be met with 
in bacillary than in coccic infection, but ex- 
ceptional cases of infective wounds, boils, and 



widespread streptococcic adenitis of 
origin show a lymphocytosis which is distm*' 
guished from lymphoid leukemia by recogni- 
tion of the infective focus, by the slighter 
lymphocytosis, and by its course (Cabot); in 
adults this infective mononucleosis shows a 
number of pathological forms, all probably 
derived from lymphoid tissues. Secondary 
syphilis, juvenile gastro-enteritis, rickets, lym- 
pliatism, Graves’s disease, longstanding per- 
nicious an»mia, influenza, the febrile periods 
of trench fever, and irritation of lymphatic 
glands cause relative increase in the lympho- 
cyte count. Lymphoc)rtosis may also occur 
after splenextomy, sometimes in splenic anaemia, 
and in early lymphadenoma. An increase in 
tlie large mononuclears is in favour of a 
protozoan infection. 

Eosinophilia occurs in many cases of invasion 
by animal parasites, for example trichiniasis, 
bilharziasis (schistosomiasis), and intestinal 
worms, especially ankylostomiasis. But in 
hydatid disease eosinophilia is inconstant and 
a negative count is of no value. In some 
skin diseases, more particailarly pemphigus 
and dermatitis her})etiformi8, there may be a 
high but transitory eosinophilia. It occurs 
in asthma, and here it may be mentioned 
that the occurrence of Cliarcot-Leyden crys- 
tals apjiears to he connected W’ith eosino- 
philia. Sojne eosinophilia may occur after 
splenectomy, injection of serums and vaccines, 
such as tuberculin, in malignant disease, 
especially sarcoma of bone, in ovarian cysts, 
and exceptionally in lymj)hadenoma. Some 
drugs, either with or without a skin eruption, 
may cause an eosinophilia. In myeloid leu- 
ksemia there is an enormous absolute, though 
little or no relative, increase in the eosinophils. 

Myelocytosis . — When the bone-marrow is 
stimulated some myelocytes escape into the 
blood-stream (stimulation myeIoc 3 rtosis), but 
not in such numbers as to compare with mye- 
loid leukaemia. Thus a few may be found in 
leucocytosis, septicaemia, pernicious anaemia, 
the anaemias of children, erythraemia, diph- 
theria (especially in fatal cases), and sarcoma 
of bone. Acute myelaemia has been described 
in exceptional cases of miliary tuberculosis. 

Leucopenia, or diminution of the leucocytes 
in the blood-stream, may be due (1) to failure 
of the bone-marrow to respond, for exampl^ 
in very severe infections and in aplairtio 
anaemia, especially that due to benzol poison- 
iiig; (2) possibly to excessive dwtruction ti 
leucocyt^ ; or (3) to accumulation in the bbod« , 
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vessels of the viscera, for example the initial 
leucopenia in anaphylactic shock, in which 
the pulmonary vessels are crowded with leu- 
cocytes. It may sometimes be difficult to 
decide which of those factors is at work, but 
the first is the more important. The term 
leucopenia is usually emjjloyed when the 
white count falls below 5,(KX) per c.mm., as 
in enteric fever, malaria, inflm'nza, perni- 
cious anaemia, chlorosis, starvation. Gaucher's 
disease, and in some cases of tuberculous 
adenitis. Other conditions in which leucocy- 
tosis does not occur and in which leucopenia 
may be observed arc mentioned under 
Leuoocytosis. U p Rolleston. 

LEUCODERMIA.- An almormal condition 
of pijjrnentation of a non-(*ong(‘nital nature, 
characterized by the a])j)eaTance of white 
patches with convex Ijorders gradually in- 
vading the surroimdiTig skin. 

Etiology and pathology. V(‘ry little is 
known of the i)rocesses which modify the 
pigmentation of the .skin. In the condition 
under consideration the dyscliromia may be 
primary, or may occur as a secondary ])1 k‘- 
nonienou following some other skin disea.se. 
Many authorities liold tliat a toxamiia is re- 
sponsible for the abnormality. In tlie white 
areas pigment is absent, an obsejvation com- 
monly accepted. Whetlier tlj(* .snrrou7»ding 
skin is hyperpigmented or not is a i)oint upon 
which opinion is not unanimous. 

Diagnosis. — As a rule diagnosis is not diffi- 
cult, but care should be taken to distinguisJi 
between leucodennia and chloasma - in which 
the convex border is made u]) fiom the pig- 
mented area. The various conditions formnig 
scar tissue are easily distinguished ])y the jm*- 
sence of atrophy. Occ'asionally slight diffi- 
culty may be encountered in tropical countries 
where leprosy is endcunic, but in such cases the 
anaesthesia of the skin over the whit(5 patches 
affords a reliable guide. A characteristic but 
uncommon variety of leucodermia is occasion- 
ally met with in secondary syphilis as a dapph^d 
appearance on the neck, the lesions in this 
case being small, about the size of a sixpence. 

Treatment is most unsatisfactory, because 
although it is possible to cause pigment to form 
in the depigmented areas, as by X-ray irradia- 
tion, such measures increase the pigmentation 
in the surrounding zone. The application of 
suitable cosmetics is the only satisfactory 
means of disguising the unsightly appearance. 

H. MacCormac. 


LEUCONYCHIA (see Nails, Diseases op). 

LEUCOPENIA (.'JCC Leucocvtosts and 
Leucopenia). 

LEUCOPLAKIA LINQU^E (see Tongue, 
Syphilis of). 

LEUCOPLAKIC VULVITIS (sec Vulva, 
Diseases of). 

LEUCORRHCEA. — Normally the vagina is 
kej)t moist by secretion from the cervical 
glands and by tliat from the vaginal walls and 
the ondornetrium. The mixed fluid is colour- 
less or slightly yellow and varies greatly in 
amount. The term “ leucorrhma ” denotes 
that it is cxc(!ssive. 

“ Lcucorrhoea ” means literally a white dis- 
rharge, but the term should Ixi restrieted to 
cases in which the secretions are simply in- 
creased, and not applied to i)unilent or in- 
fective diseliaTg(‘S, or to the watery discharge 
fr<iquent1y seen in cases of carcinoma of the 
cervix. 

Most of the vaginal fluid comes from the 
glands of the cervix, which secrete a viscid 
mucoid juaierial resembling uncooked white 
of egg. In cases of Icucorrhoea this fluid can 
be seen coming from the external os ; it 
is usually turbid wlien it (H.)lleets in 
vagina. 

Etiology. — Any condition causing con- 
gestion, overgrowth, or inflammation of the 
glands renders thc‘ secretion excessive and 
gives rise to ieucorrhoea. 

The result of congestion is seen in the leu- 
corrhtt^a of ])regnancy, in that just before 
and just after tlie jx^riods, and in that due to 
subiiivolution and retrovc'.rsion of the uterus. 
JxMK'orrl)a>a due to oveugrowth appears in 
cases of adenoma of tlie endometrium, in old 
lacerations of the cervix in which there is an 
increased area of glandular (‘pitlu'lium, in 
erosions and mucous polyjii. It occurs as the 
n*sult of inllammation in endonetritis, cervical 
(ratarrh, and old gonorrlioial infection of the 
cervix. 

In many cases tliere is no obvious locul cause, 
the jireseTiee or abs(‘iiee of k'ucorrho'a seeming 
to depend upon the gcmeral state of health 
It is frequently met with in young girls, 
especially those who are aneemic or overgrown, 
about the time of puberty and for some years 
subsequently. 

The only symptom comjilained of in many 
cases is the presence of the discharge. Pa 
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tients, however, frequently complain of back- 
ache and of feelincf poorly and tired, symptoms 
probably due as much to the cause of the 
leucorrhoea as to the leucorrhcna itself. Con- 
siderable irritation is uncommon, although in 
severe cases chafing of the skin around the 
vulva may be troublesome on account of the 
moisture of the parts and the c.onstant necessity 
for wearing a })ad. 

Leiicorrha'a may, however, cause sterility. 

Diagnosis* — Before making a diagnosis 
of leucorrluca it is necessary to ascertain 
that the discharge is colourless and not puru- 
lent. 

If the patient is a young unmarried girl and 
a reliable account of the character of the 
discharge can be obtained, local examination 
should be avoided, unless the discharge is 
unusually great or persistent, when an ex- 
amination under an anaesthetic should be 
advised. 

In ordinary cases the vulva should be in- 
spected and the vagina examined through a 
speculum. If there is no pronounced inflam- 
mation of the vulva or vaginal walls and the 
discharge is not offensive, jiurulent, or blood- 
stained, the case may be regarded as one of 
leucorrhoea. 

Treatment and prognosis.— In cases in 
which the health is poor and no local cause for 
the discharge is found, treatment should aim 
at improving the patient’s general condition. 
Young anaemic girls who are growing quickly 
should not be pressed to work hard at school, 
but should be out of doors as much as possible 
and lead regular, healthy lives. Iron and other 
tonics should be given. In all cases it is im- 
portaiit to remember that the patient’s state 
of health has a marked influence on the con- 
dition, and should always be considered in 
deciding upon the treatment. 

In the majority of (;ases local treatment is 
required, and must vary with the cause of the 
leucorrhcBa. When the excessive secretion is 
due to cervical catarrh it may be most trouble- 
some and intractable, but various substances 
applied to the cervical mucous membrane are 
valuable in checking the excessive secretion. 
The cervix should be exposed through a Fer- 
gusson’s speculum, and all discharge carefully 
wiped away from the upper part of the vagina 
and cervical canal with cotton-wool on a 
Playfair’s probe. Applications can then he 
brought into contact with the cervical 
mucous membrane. Those found to be most 
useful are pure carbolic acid, copper sulphate 


(8 per cent.), iodized phenol and strong ablu- 
tions of iodine. The fluid selected should be 
applied with wool on a Playfair’s probe and 
introduced as far as possible into the canal, 
care being taken to remove all excess before 
withdrawing the speculum. This process should 
be repeated, if necessary, at weekly intervals 
for three or four w^eeks, and between the appli- 
cations daily doucliing with two or three pints 
of some warm unirritating solution such as 
boric acid. alum, zinc sulphate, or common salt, 
each in the strength of 1 dr. to the pint, should 
be ordered. Dou(;hcs are useful in washing 
away the discharge, and may be valuable in 
reducing the inflammation in the cervix, but 
cannot reach the cervical mucous membrane. 
Strong antis(‘|)tic douches are valueless, often 
do barm by irritating the vaginal walls, and 
should be avoided. 

If these methods fail, more prolonged action 
of drugs can be obtained by applying them 
in the form of vaginal tampons in contact 
with the cervix. Glycerin, ichthyol, iodine, or 
silver salts may be applied in this way. A 
tampon should be introduced as far as the 
cervix on each of about ten successive days, 
and removed next morning ; before introduc- 
tion and after removal a large mild douche 
should be given. 

If this method fails also, operation must 
be undertaken. Both the cervix and the 
uterine cavity should be curetted thoroughly, 
and strong iodine or carliolic acid applied, 
lor it is ini}) 08 sible to be sure that the 
endometrium of the uterine body is healthy 
and is not the source of some of the dis- 
charge. 

Sometimes discharge may persist in spite 
of curetting, and excision of the cervical 
mucous membrane or amputation of the cer- 
vix may be required. Where mucous polypi 
are found, their removal, with curetting and 
swabbing the cervix, should cure the dis- 
charge. 

WTth old lacerations of the cervix and 
erosions the discharge may be greatly reduced 
by swabbing the glandular area with car- 
bolic acid, but repair of the cervix in the one 
case and curetting in the other may be needed. 
In cases due to retroversion the position of the 
uterus should be corrected. 

Curetting is necessary when endometritis or 
adenoma of the endometrium exists, and prob- 
ably also in cases of subinvolution, although, 
in the latter, treatment by glycerin tampons 
may be beneficial. J. P. Hbdlby. ■ 
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LBUKiEMIA {syn. Leucocythaemia). — The 
cause of leuksemia, though much debated, is 
unknown. Parasites have been deseribe^ by 
Lowit (an intraeorpuscular protozoon), White 
and Proescher (a spirocheete), Steele, Sinjon 
and Judd (a di})htheroid organism), Auer 
(intraeorpuscular crescents, rods, and granules), 
and Bllermanii (a filterable virus), but con- 
firmation is lacking. Tlie clinical features, 
e.specially of acute leukeeniia, suggest an 
infective origin, but there is no })roof of 
this, though heeniic infection may occur as a 
secondary process, particularly in acute leu- 
kaemia, and some cases of streptococcic in- 
fection may show an enormous lymphocytosis. 
The opinion that leukaemia is allied to, if not 
a form of, sarcoma involving the Icucoblastic 
tissues, especially the bone-marrow, is difficult 
to dis])rove. Formerly the myeloid and lymph- 
oid forms of leukaemia were thought to be dif- 
ferent diseases, but recent investigation shows 
that they are closely allied, that they dejauid 
mainly on proliferaiivii changes in tlje bone- 
marrow, and that the difTcrcnce in tlie haemic 
eellfl depends in great measure on the stage 
in the evolution of the ])riuiitivc marrow’-cell 
at which the riotous proliferation occurs. For 
convenience, acute and chronic forms of myel- 
oid and lyiijjdioid leukacinia, and chloroma, 
will be described separately. 

Chronic Myeloid Leuk.^<:mu isyn. Myelo- 
genous, Myelocytic, or S])lenotuedullary 
Leukflemia, or LeucocythaBinia ; Myelaemia) 
This condition is not common. It usually 
occurs between 20 and 50 years of age, more 
often in males, and is very rare in children. 
The cause is quite unknown ; injury, preg- 
nancy, and malaria cannot seriously be in- 
criminated. 

Morbid anatomy. — The bone-marrow is 
usually of a pale-re4 colour, but may be pale- 
yellow (pyoid), aud occasionally it may have 
a greenish tint as in chloroma. The hyper- 
plastic marrow extends and takes the place of 
the fat in the shaftjs of the long bones. Micro- 
scopically the marrow shows hyperplasia of 
much the same cellular elements as in normal 
mairoWi the colourless cells, especially those 
of the granular series, predominating (Muir). 

The spleen is greatly enlarged, weighing 
from 2 to 18 lb., and there may be enlarged 
splenunculi in the hilum. Its shape is pre- 
served, but the notches are exaggerated. The 
Buzface may show fibrous plaques and adhe- 
dons to the diaphragm. In rare instances the 


spleen, after being unduly movable, becomes 
fixed in a distant part of the abdomen, such as 
the pelvis or even the right iliac fossa. On 
section it is fairly uniformly red in colour, 
but often contains infarcts, and sometimes 
hfiomorrhagic areas. The Malpighian bodies are 
obscured, and there is fibrosis varying accord- 
ing to tlie duration of the disease. Usually 
firm and tough, the organ is sometimes fri- 
able, and exceptionally rupture has occurred. 
Microscopically, the aiqiearances resemble 
those of the bone-marrow (myeloid trans- 
formation). The pul]) is crowded with myelo- 
cytes and otlier forms of leucocytes, and con- 
tains some giant cells of the bone-marrow. 
Cases of some standing present fibrosis and 
macro])hages containing haamosiderin. 

The lymphatic glands are slightly enlarged 
and show ^'aryillg degrees of myeloid trans- 
formation. 

The liver is uniformly enlarged, smooth, and 
pale in colour ; it commonly weighs 5 or 6 lb., 
but juay be much heavier. Section may reveal 
small Sj3ots due to masses of myelocytes in 
distended capillaries, wbicb to the naked eye 
resemble, miliary tubercles. The term “ nodu- 
lar leukeemia ” has been employed to describe 
<*ase.s of the. disease, presc'ntiiig tumour-like 
masses (Gordon Ward). In very rare instances 
there are tumour-like ma.sses in the spleen 
and liver due to liaemorrhage, but resembling 
sarcoma to the unaided eye. Infiltration occurs 
in the kidneys and other organs, and may 
cause fatty change in the myocardium. In 
very rare cases destructive changes in the bones 
cause metastatic calcification in the heart. 

Symptomatology. — This chronic disease 
may be latent for a considerable time, and its 
onset is so gradual that the spleen is nearly 
always much enlarged when the patient is 
first seen. The earliest symptoms may be 
abdominal pain, discomfort, or swelling due 
to the splenomegaly, or shortness of breath 
and weakness, or in rare instances colic from 
uric-acid gravel. Loss of weight, anaemia, and 
irregular bouts of fever, commonly to 102° F., 
follow. The spleen steadily increases in size, 
and eventually becomes enormous. Attacks of 
perisplemtis may give rise to pain and friction. 
Sudden increase in size with pain may be due 
to haemorrhage into its substance. Suppura- 
tion of a splenic infarct is very rare, but I 
know of a case in which it gave rise to an abscess 
at the umbilicus and fatal purulent peritonitis. 
Before death or after treatment the spleen 
may get smaller ; the liver is usually enlarged, 
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Plate 16.— THE BLOOD IN (1) CHRONIC MYELOID LEUK^.MIA, 
(2) ACUTE LYMPHOID LEUKA';MIA. x .soo. 
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smoothi and painless. Ascites is rare, and probably due to the oocurrenoe of a 
jaundice most exceptional. The stomach may marked myeloblastio change. Tt theiel^ 
be embarrassed by the large spleen, but, as a appears that there is no necessity to leoognlao 
rule, flatulence and diarrhoea arc rather late the existence of mixed leukaemia,’’ or the 
manifestations, though they may be due to transformation of myeloid into lymphoid leu- 
arsenic. Haemorrhages, usually small, especi- kaemia. The bulk of the myelocytes have 
ally epistaxis, occur at some time or other in neutrophil granules, but some have eosinophil 
most cases. True haemoptysis and haeinaturia or basophil granules. 

are rare, but cerebral or gastro-intestinal The polymorphonuclear neutrophils consti- 
haemorrhage may be fatal. I have seen bleed- tute about 50 per cent, of the total white count, 
ing from small duodenal ulcers cause death. Basophil or mast cells are increased from 0*6 
In some cases there is moderate enlargement up to 3 per cent, or higher ; eosinophils are 
of the lymphatic glands. Corresponding to often increased relatively as well as abso- 
periods of excessive destruction of leucocytes lutely. Charcot-Leydeu crystals may separate 
there may be excess of purin bases and deposits from the blood, and arc j)robably derived from 
of uric acid or gravel in the urine, but gout the eosinophils. The lym])hocvte8, although 
and symptoms ascribed to uriceemia do not relatively diminished, are absolutely increased, 
occur. Late in the disease albuminuria is not As the result of treatment, or spontaneously, 
uncommon, and albumosuria is occasionally the total leucocyte count may diminish greatly 
reported. In rare instances albuminuria, ap- or even become normal —an aleuksemic phase — 
parently due to pressure exerted on the left but a differential count still shows the presence 
renal vein by the spleen, ocicurs wh<m the of leukaemia. In rare cases the leucoo3rte 
patient lies in bed but disaf)pcars in the count may full almost to zero before death, 
erect posture. Persistent priapism may he an Secondary anaunia, which may become grave, 
early complication. Leukaemic infiltration and is a (jouiparutively late event; the colour 
haemorrhages in the retina are common, and index is low, about 0-6. Nucleated red cor- 
occasionally similar changes in the scmicircu- ])uscles (erythroblasts), usually normoblasts, 
lar canals cause Meniere’s symptoms. Deafness Imt occasionally megaloblasts, are present, 
may be due to these lesions in the cochlea or The blood-platelets are greatly increased in 
middle ear, or to leukaemic infiltration of the number. When the anaemia is very severe the 
auditory nerve. blood picture may suggest a combination of 

Gildcnia of the feet, faintness, and increasing leukaemia and pernicious anaetiiia— leukanaemia. 



debility arc apt to occur with advancing 
anaemia. The heart may be displaced upwards 
by the large spleen, and haemic murmurs may 
bo heard. Purpura and leukaemic tumours due 
to infiltration of the skin, which may occur 
in lymphoid leukaemia, arc most cxce})ti(>nal. 
The long bones may be tender on percussion. 

The blood (Plate 16, Fig. 1). — Tlie total 
volume, as shown by the distended vessels, 
is probably increased. The blood coagulates 
badly. The leucocyte count is enormously in- 
creased, the average number per c.mni. being 
400,000, and out of 71 cases 5 had counts of 
over a million (Cabot). The characteristic 
feature is the presence of myelocytes, con- 
stituting from 20 to 60 per cent, of the white 
cells, with an average of 35 per cent. Myelo- 
blasts — or the non-granular precursors of the 
myelocytes — are present in small numbers, but 
shortly before death may be numerous. In 
oases of so-called mixed leukaemia these cells 
have probably been regarded as large lympho- 
cytes ; in like manner the reputed transforma- 
tion of myeloid into lymphocytic leukaemia is 


The resistance of the erythrocytes to hypotonic 
solutions of salt is normal, except in the rare 
cases with jaundice, in which it is much 
diminished. 

Death may be due to increasing weakness 
with cardiac failure and pulmonary oedema, or 
to some complication, such as pneumonia, 
cerebral or gastro-intestinal haemorrhage, or 
general tuberculosis. 

Complications. — Pyogenic infections, either 
local, such as boils or erysipelas, or streptococcic 
septicaemia, may occur. Local abscesses some- 
times supervene after hypodermic injections of 
arsenic. The occasional occurrence of pneu- 
monia is interesting in connexion with Farkes 
Weber’s suggestion that pneumoooccio inflam- 
mation is favoured by arsenic medication. In- 
fections often, but not invariably, lead to a 
great fall in the leucoc 3 rte count, but without 
any improvement in the patient’s genend con- 
dition. Tuberculosis, generalized or pulmonary, 
is not an uncommon complication, and in rare 
instances a terminal generalized tubezonkM^v 
may be associated with a &dl of the lenooK^I’^ 
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count to normal. As leuksemic patients may 
fail to produce antibodies to an acute infec- 
tion, there may be no agglutination in enteric 
fever or after antity])boid inoculation (K. M. 
Howell). 

Prognosis* — The disease lasts from one to 
three years, longer in adult patients, and shorter 
in children, in whom it is usually fatal under a 
year. A leukaiiuic woman may bear a iiealthy 
child, but pregnane V is likely to ])rove fatal. 
Although there may be im])rovemenl and 
remissions, spontaneous or due to treatment, 
the disease must lie considered as universally 
fatal. 

The number of leucocytes is not a trust- 
worthy guide to the duration of the disease, 
but the apiDearanee of large numbers of myelo- 
blasts in the blood is a sign that the end i.s 
near. When an aeul(‘ infection occurs, the 
outlook is bad. 

Diagnosis. — From otlu'r conditions wdtJi 
considerable splenomegaly the diagnosis is 
easily made, by a eomjdete. blood -<'ount. In 
the rare eases in wliieli tlie blood becomes 
normal a diagjiosis cannot ])e made during 
this phase. 

Treatment.— Arsenic in large and continu- 
ous doses is often followed by im})rovement or 
remission, but subs(‘quently faiLs to have any 
effect. ]n cases intolerant to arsenic by the 
mouth, hypodermic injections may be well 
borne, but the intravenous injection of sal- 
varsan prejiarations does not ap])ear to have 
been successful. 

X-ray treatment to the long bones and 
spleen, like arsenic, is followed by remissions 
and subsequent failure. Jiadium exjjo.sures in 
mas-sive doses appear to give better re,.sults 
than X-rays. Treatment with arsenic may with 
advantage be combined. Usually, when the 
total leucocyte count falls, tJie dilT<^rential count 
remains eharaet eristic of myeloid lenkamiia. 

Benzol was employed on the basis of Selling’s 
observations that it produces leucopenia which 
persists after its administration ceases. At 
first the leucocyte count is increased ; but 
subsequently th(‘ number of leucocytes dimin- 
ishes both from their destruction in the blood 
and from inhibition of the leucoblastic tissues, 
while the red blood-count and haemoglobin 
increase. The effect of benzol appears to be 
less rapid than that of X-rays. It should be 
mixed with olive oil, and 2 to 3 c.c. given daily 
in gelatin capsules after meals and with milk, 
so as to avoid gastric irritation. It acts equally 
well in myeloid and lymphoid leukaemia, but it 


should l>e avoided in acute cases with much 
fever and also in those with much leukaemic 
retinitis ; and, as its effect continues after its 
administration is stojiped, a diminution in the 
leucocyte count is an indication for the cessa- 
tion of tn;atment. Mo.st eases relapse after 
the treatment is stopj)ed. In a comparatively 
acute case an ap])arent cure followed a course 
of naphthalene tetrachloride 8 gr. (J. H. 
Drysdale). 

Splenectomy in the ])ast has been almost 
always fatal from liaMiiorrhage ; up to 1915 
there were. 51 splenectomies with 8 temporary 
survivals, or an operative mortality of 81-9 
j)er cent. But in 191b (Jriflin advocated j)re- 
liminary radium treatment of the spleen, with 
subsequent s])lenectomy : at the Mayo clinic, 
out of 20 myeloid leukaemic ])atients submitted 
to sphmeetomy, 18 having ])reviously had the 
T’adium treat m (‘lit. there was 1 operative death, 
and 10 were in good h(‘alth a year lat(‘r. 

Acute Lymphoid Leuk,^:mia {syn. Acute Lym- 
phatic or Lymphocytic Leukamiia ; Acute 
Lymphaemia) 

An acute febrile disease characterized by 
great excess of cells of tin; lym]iliocyte class 
in the blood, liability to Inemonhages, and a 
rapidly fatal termination. 

Etiology.- It is much commoner under the 
age of 30 than uftei’ ; of 100 cases, 20 ])er cent, 
occurred in the first decade, 22-5 in the second, 
and 26- 1 in the third, or 68 G per cent, under 
31 y(‘ars. Males are more often attacked ; out 
of 100 cases, 70 were males (Boudet). Be- 
jmted cases of congenital leukscmia are open to 
doubt. It may be difficult to decide if a given 
cas(? should lie I'cgarded as acute, or as chronic 
with an acute termination. ’Jdie. limit for an 
acute case has been considered to be niiu*. weeks, 
but in some instances tlu* onset of acute symp- 
toms has been ]m‘c.ed(‘(l by (‘nlarg<‘m(‘nt of the 
glands or sple(‘n. 

Morbid anatomy. — The bone-marrow is 
red, as in f(i*tal life, or soft and palish -yellow^ 
(pyoid), but its condition varies in different 
parts, and the change may be (confined to a 
few bones. Exceptionally tliei-e is rarefaction 
of the bones. Microscopically the marrow is 
infiltrated with ju’imitive cells. The lymphatic 
glands are soft, without ))eriadenitis, and on 
section wliite witli scattered liasmorrhages. 
Microsco})ic-alJy the dense infiltration with 
lymphocytes obscur(‘s the normal structure. 
The spleen is enlarged, soft or diffluent, and 
shows lymjdiocytic infiltration. The thymus 
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is often enlarged ; this has been interpreted in 
various ways — as a secondary infiltration, as a 
primary sarcoma with secondary leukaemia 
allied to Sternberg’s leucosarcoma, or as show- 
ing a definite relation between the status 
thymo-lymphaticus and acute lym])hocytic 
leukaemia. The liver is usually enlarged, hut 
to a moderate degree only. There is peri- 
portal infiltration with lympho(;ytes. Tli<‘ 
kidneys show lymphocytic infiltration and are 
somotiiiuis greatly increased in siz(‘. Haunor- 
rhages, multi f>Ie or single, are occasionally seen 
in the brain. 

Symptomatology. — The onset is usually 
gradual, with lassitude, fever, and anaemia ; less 
often symptoms come on acutely with haemor- 
rhages, sloughing tonsillitis, or stomatitis, so 
that the condition may at first be regarded as 
purpura haemorrhagica, scurvy, or gangrenous 
or ulcerative stomatitis and gingivitis, enteric 
or otlujr fever. In such cases glandular eu- 
largcnumt may be absent. Any considerabli* 
splenomegaly shows that the disease, though 
now acute, liaB really (‘xisted for some time. 
The aspect of the disease varies with the pro- 
minence of grave anaemia, hajinorrhages, or sto- 
matitis. The first symptoms may be somewhat 
misleading, namely, hajmaturia, metrorrhagia, 
pain in the limbs or back. The anaemia is pro- 
gressive, cardia<; murmurs appear, there are 
fever which may reach 105'’ F., sweating, in- 
creasing weakness, and loss of weight. As time 
goes on, some enlargement of the glands and 
spleen is usually detected, and Mikulicz’s dis- 
ease may be simulated. The liver may enlarge, 
in very rare cases without splenomegaly. The 
urine commonly contains albumin, sometimes 
blood and casts, and the uric-acid content 
may be increased. Haemorrhages are frequent 
in all parts, including the retina and the 
brain, and may prove fatal. In exceptional 
cases there may be exfierieiKied severe pain in 
the bones. 

The blood (Plate 10 , Fig. 2).— The erythro- 
cytes diminish in numbers, even to one million 
or less. Poikilocytes, norijioblasts, and megalo- 
blasts are usually present. In the early stages 
the colour index is low, but as the anaemia be- 
comes grave it tends to rise. The platelets are 
diminished in number. The leucocyte count 
is not so high as in myeloid leuksemia, the 
average being between 100,000 and 200,000 ; 
occasionally it is very high, and has even been 
known to exceed that of the reds. On the 
other hand, there may be but slight increase in 
the total white count, so that the disease is 


only recognizt d by the differential count. The 
predominating white cell is a non-granular 
mononuclear cell, usually spoken of as a lym- 
phocyte, but aty})ical and embryonic, thus re- 
sembling the lymphoblasts ; it constitutes from 
90 to 99 per cent, of the total white count. It 
is generally agreed that a large cell with frayed 
edges is characteristic of acute leukaemia, but 
this is not universally true, for in some cases 
of acute leukaemia the predominating cell is 
a small lymphocyte, as in most cases of chronic 
lymphoid leukaemia. 

Diagnosis depends on the blood examina- 
tion, and in its absen je cases without glandular 
or splenic enlargement may be regarded as 
gangrenous or ulcerative stomatitis or gin- 
givitis, purpura fulmiuans, scuirvy, enteric or 
other fevers. Even with a blood-count there 
may be dilfi(mlty if the high lymphocytosis 
of whooping-cough is not borne in mind. In 
addition, some cases of wound infection, boils, 
and widespread streptococcic adenitis of ton- 
sillar origin may he accom])anied by a lympho- 
cytosis suggesting lymphoid leukaemia (Cabot, 
Marehand) ; the distinction rests on the recog- 
nition of an infective origin for the adenitis, 
the lesser degree of lymphsemia, and the course 
of the dis(‘ase. Lymphosarcoma, Sternberg’s 
leucosarcoma (in whicdi condition there is 
a blood picture of lymphoid leukaemia with 
an invasive lymphoid tumour), and lymphoid 
leukaemia have been thought to be different 
manifestations of the same disease (L. T. 
WebstiT). 

Prognosis. — The disease runs an extremely 
rapid course, and may prove fatal in as shoi^ 
a time as a week from the onset of symptoms. 
Out of 54 cases in children, 8 survived for more 
than two months (Thursfield). The outlook 
must be regarded as absolutely fatal. Two 
cases of c.ure of what appeared indubitably to 
be acute lymphoid leuka)mia are known to me, 
but in such exceptions the exclusion of the 
extreme lymphocytosis of infection is a difficult 
problem. 

Acute Myeloid Leukajmia 

This form of leukaemia was formerly con- 
sidered to be extremely rare, because the myelo- 
blasts or the non-granular precursors of the 
myelocytes were regarded as large lympho- 
cytes. Since this fallacy has been avoided, 
the comparative frequency of the disease is be- 
coming recognized ; thus, among 69 consecu- 
tive cases of leukmmia there were 16 of acute 
and 29 of chronic myeloid leukaemia, and 8 of 
acute and 6 of chronic lymphoid bukaemia 


193 


U — N 



LEUKiEMlA 


(Panton, Tidy, and Pearson). Some excep- 
tional instances of miliary tuberculosis show 
acute myelsemia (Marshall). The clinical 
features and the prognosis of acmte iny(*loid 
are the same as those of acute lymphoid 
leuksemia. 

It has been suggcstcnl that the oxydase re- 
action, namely, tlie detec.tion of oxydase fer- 
ment granules, which are only found in cells 
from the bone-7n arrow, may b(? a guide to the 
form of acute leiikaMiiia, but this criterion is 
not universally accepted. 

Treatment of acute leukemia.-- This is 
most disappointing. X-rays are said to do 
liarm ; transfusion of blood is follow(‘d by 
considerable but quite transient imjuovoment. 


CiiLOiiOMA {sy'n. ('Jiloro-leukapniia) 

An atypical Icukamiia, lu'arly always acute 
and of the lymphoid form, though a few 
examples of myeloid or myeloblastie ehloroma 
are on record. TIjc charaeteristic f<‘atui‘e is 
the presence of greenish tumours in comujxion 
with bone, particularly about the orbits and 
temporal fossae, which produce ])ro])tosis, and 
in tlie v(*rtebi‘8e, ribs, and viscera. J.(ik(‘ acute 
leukaemia, it especially attacks males and young 
persons. Other manifestations are wcakn^xss, 
anaemia, liajinorrhages, en large; nieiit of the 
liver and spleem, deafness, blindness, and pain, 
especially in the; limbs. The cause of the green 
colour, which usually fades rajiidly on expo- 
sure and need not be ])res(‘.nt in all the tumours, 
is unknown ; it has been variously explained 
as dm; to a lij)()id, to altered blood pigment, 
to granules in the cells such as eosinophil 
granules, or to degeneration products. This 
disease is of interest in connexion with the 
relation of ordinary leukaemia to sarcoma, and 
it might be suggest(;d that there are transi- 
tions from ordinary sarcoma, through myeloma, 
Sternberg’s Icucosarcoma, and ehloroma, to 
leukaemia. Proj)tosis and orbital haemorrbages 
may occur in infantih; scurvy and as the 
result of metastases in malignant hyper- 
nephromas, but a blood-count will settle the; 
diagnosis. Chloroma runs a rapid course in 
a few (usually two to four) months, though 
a duration of eighteen months has been re- 
corded. In a case of a(mte leukaemia the pre- 
sence of j)roptosis or of tumours in the orbits 
and temporal fossae justifies a diagnosis of 
ehloroma ; but, as non-chloromatous tumours 
in these situations sometimes occur in acute 
dogmatic diagnosis cannot be 


^eukaemia, a dogi 


Chronic Lymphoid Leukaemia 

An afebrile disease of chronic course with a 
great excess of lymphocytes in the blood. 

Etiology. — ft occurs in adult life, begin- 
ning after the age of 30, and is more frequent 
in males than in females. In early life, how- 
ever, eases occur in which the lymphatic glands 
have been enlarged for months before the onset 
of a(‘ute leuka'inia. It is often associated with 
a focal infection, commonly in the mouth. 
It is usually stated to be the least frequent 
form of leukfemia, but Vogel r('gards it as less 
raiNi than acute lymphoid leuksemia. It was 
first thought to arise in th(^ lymi)hatic glands, 
but, as the bone-marrow is now believed to 
b<‘ resfionsible, the nanu; lymphoid or lympho- 
cytic h'likauriia is more suitable than lymphatic 
leiikacin ia. 

Morbid anatomy. — The bone-marrow has 
either a pale-red or a greyish-red colour, and 
luieroscopically it shows intense lymphocytic 
infiltration. The lymphatic glands are soft, 
separate, and not matt(;d together as in 
lymphadenoma, and arc succulent and white 
or pink on section. Sometimes the lymphatic 
fis.siie of the alimentary canal is widely and 
considerably afTect(;cl, and the vermiform ap- 
pendix may he very much thickened. Micro- 
s(;oi)icalIy a diffuse lymphocytic infiltration 
obscures the stru(;ture of the glands. The 
sphion is inereas(;d in size. The follicles are 
enlarged and the pulp is overcrowded with 
lymphocytes. The liver is uniformly enlarged, 
somewhat j)ale, and often shows spots like 
tubercles due to masses of lymphoc.ytes. Occa- 
sionally tlicre is widespread amyloid change in 
the viscera. 1 have seen hypoplasia of the 
aorta, but the association is not constant. 

Symptomatology. — The onset is very grad- 
ual, and enlarged glands without constitu- 
tional symi)tom8 may have existed for a long 
time before the disease is recognized. In other 
cases abdominal discomfort or distension due 
to the (;nlarged spleen leads io tlie discovery 
of the condition. The general aspect of the 
disease is much the same as that of chronic 
myeloid leuksemia, but usually there is more 
evidence of glandular enlargement and its 
course is more chronic. The splenomegaly, 
though less than in the chronic myeloid form, 
may be considerabh*. The enlarged lymphatic 
glands are discrete, often soft, and very seldom 
reach a large size or cause pressure symptoms. 
They are usually first noticed in the neck, then 
in the axilla, and h;ss often all over the body. 
In rare instances th(‘re is no palpable enlarge- 
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LICHEN PLANUS 


ment of lymphatic glands. The liver is not so 
often enlarged as in the myeloid form. As time 
goes on there is some loss of weight, and late 
in the disease anaBiiiia appears. Fever, too, 
may aj)pear at a later stage ; hsemorrhages and 
purpura are rare unless the condition becomes 
acute. Other cutaneous changes are rare. There'! 
may be definite tumours which in som<‘ instan(“es 
resemble mycosis fungoides, or fiat nodules 
scattered over the body, or diffuse cedema-lilce 
infiltration. On the face confluent masses may 
produce a leonine aj>pearance. The tumours 
may chang(i or disappear. Pruritus in associa- 
tion with [jrurigo-like papules, pityriasis rubra, 
or gen(u-al exfoliative dermatitis has been 
described, as in lymphadenoma, in which it is 
certainly more often seen. 

The blood. — Tlic total white count is usually 
less than in chronic myeloid, but generally 
higher than in acute lymphocytic leuka3mia. 
The predominating cell is a lymphocyte, which 
forms from 80 to 90 per cent, of all the white 
cells. It is often stated that the charac- 
teristic cell is a small lymphocyte, whereas 
in the acute cases the predominating cell is 
a large lymphocytii ; but this statement is 
much too dogmatic;, for large lym])ho(;ytcs 
may be the predominating (;cll in chronic cases ; 
it has recently been urged that acut(; and 
chronic lymphoid leuksemia cannot be differ- 
(uitiated solely by examination of a blood-film. 

Until the late stages, when a secondary 
anaemia supervenes, the red blood-cells and 
haemoglobin arc fairly normal. Nucleated ery- 
throcytes are not present. 

Prognosis. — The duration of life is longer 
than in the other forms of leukaemia ; it may 
be five years or more, and Osier mentions a 
duration of at least ten years. On the other 
hand, it is less influenced by treatment than the 
chronic myeloid form. An apparently com- 
plete remission has been reported (Gulland and 
Goodall). 

The diagnosis depends on a blood-count, 
which distinguishes this condition from lym- 
phadenoma and other forms of lymphatic- 
gland enlargement. From examination of the 
blood alone, confusion might possibly arise with 
lymphocytosis due to other causes, such as 
whooping-cough, or, in rare instances, to 
streptococcic infection. 

Treatment is on the same lines as in chronic 
myeloid leukaemia. Some definite improve- 
ment has followed intravenous transfusion of 
himian blood (Otterberg and Libman). 

H. D. Kolleston. 


LEUKANiEMIA. — This word has been 
applied to cases with a blood picture combin- 
ing the features of leukaemia and pernicious 
anaemia. Critical examination of the oases 
shows that it is a phase either in the course 
of leukaoinia or, more rarely, of pemioious 
anaemia, and not a distinct disease. In the 
late stages of leukaemia there is commonly 
anaemia more or less of the pernicious type, and 
patients with pernicious anaemia may show a 
terminal lymphocytosis. This apparent com- 
bination of leukaemia and pernicious anaemia 
is especially likely to occur in children. 

II. D. Rolleston. 

LICE {see Pediculosis). 

LICHEN OF THE TONQUE {see Stoma- 
titis AND Glossitis). 

LICHEN PLANUS. —A disease character- 
ized by the appearance on the skin of groups 
of small infiltrated papules, usually flat-topped 
and of angular outline. 

Etiology. — Tlic disease has long been known 
to be associated with nervous disturbance of 
obscure nature, and has been observed to appear 
suddenly after severe mental shock, and, in 
the more chronic form, after prolonged worry. 
Hadcliffe Urockor was of opinion that sudden 
chills during j)erspiration determined the on- 
set of the eruption, and in two of my cases there 
was a very clear history of this etiology. The 
di8(;ase is rare in young children. Most cases 
undoubtedly occur in the period extending 
from early adult life to middle age, but it is 
not uncommon in old age. Women are affected 
rather more frequently than men, and the 
di.s<;ase is distinctly more common among 
brainworkers than in the labouring classes. 

Pathology. — The disease appears to be an 
inflammation of the superficial part of the true 
skin, and is generally connected with sweat- 
ducts or hair-follicles. The anatomy of the 
excised papule shows that the disease affects 
both the papillary layer of the corium and the 
ej[)idermis. In the former there is found a 
collection of oval endothelium-like cells which 
here and there may be seen to be derived by 
budding from the capillary endothelium. Be- 
tween the summits of the papill» and the basal 
layer of the epidermis there is generally a small 
cavity, sometimes called “ the lacuna,” which 
is filled with serum and perhaps a small amount 
of blood. In certain cases this space become^ 
so much enlarged as to give the clinical appea^ 
ance of a bulla. The changes in the ep^ei^ 
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are confined to a slight increase in the thick- 
ness of the mucous layer, an irregularity in the 
granular layer, and a hyiiertrophy of tlie horny 
layer which is very variable, being in the ordin- 
ary plane papule only slight, but reaching a 
much greater degree in the follicular j)apulc 
and forming pumice-stone-like masses in the 
verrucose form of lichen planus. 

Symptomatology. (1) The eruption, (a) 
()n the skin - The characteristic element of the 
eruption is a small tough })a])ule, vaTving in 
size from that of an ordinary jaiTs head to 
I in. in diameter. Vsiially it is angular in 
shape, more rarely almost round. 

The j)apule is raised slightly above the nor- 
mal surface, has a flat top and shining surface, 
and offers a stuiso of lesistance to the finger 
(infiltration). In coloui- it is, when recent, of 
a lively bluish red or “ lilac ” sluide, hut older 
and fading pajmles are oft(‘n ])ur})l(‘ from 
added pigmentatioji and njay be (juite brown. 
The red colour of the pa])ul<‘ is not quite even, 
but there are minute wavy lines of milky white 
coursing over its surface. These lines, known 
as “ Wickham's stria'," are produced by the 
irregular formation of the granular lay(*r men- 
tioned above. The papules are grouped in 
short curved lines, a linear arrangement which 
may be greatly exaggerated as described be- 
low. Not infrequently small rings are formed 
by the grouping of papules, and much less 
commonly rings are produ(exi by the actual 
peripheral (mlargemont of single pajmles fol- 
lowed by central involution. Iling-formation 
is much commoner on the jjenis than elsewhere. 
With the involution of the lesions, a definite 
atrophy of the true skin sometimes occurs. In 
some cases scaling, always secondary in nature, 
is somewliat pronounced, so that a super- 
ficial resemblance to psori isis may be })resent. 
Lastly, formation of buUse may take place. In 
this case the whole of tin; epidermis is raised 
up from the i)apillary body so as to form a 
thick-walled blister, the contents of which are 
often bloodstained, while the roof shows the 
markings of the oiiginal papules. This ap- 
pears in some cases to be due to the adminis- 
tration of arsenic. 

The second variety of paimle is that which 
occurs around the hair-follicles. In this case 
the papules are very small, round in outline, 
and either carry a minute horn or show a 
central depression where the horny mass has 
dropped out. Such pajjules may or may not 
be grouped, hut at any rate they seldom show 
the striking patterns seen with the plane 


variety. They may run together to form 
ma.sses of various size.s, and by enormous 
hvpertro])hy both of the corium and e])idermis 
may produce warty mas.ses known as lichen 
pla n us hff pniroph icus . 

Both f(»rnis of ])a])iil<‘ may lie, ])rcscnt to- 
gether {Ikhen plano-pihris), but it is not infre- 
quent for the follicular papules to occur alone 
for a time, eitluT before or aftei- the j)lane 
]ui])ule.s, in which case the diagnosis becotues 
difficult. 

Tiie eruption may attack tJie whoh' trunk 
and extremities, including the face, but tlu're 
arc certain sites of ])redilectioii. These are 
the fronts of the wrists and the inner sides of 
the thighs near th(‘ kiK'es, the forearms and 
sliins, and tlic waist, line and glans })enis. The 
face usually escaj)es, and the eruption is said 
to be very rare on the hairy seal]), but my ex- 
perience leads me to believe that it is commoner 
her<' than is g(uiera]ly stated. The sites of 
])redilee,tion on the scalp are the parts imme- 
diately above the cars and that below the 
oc.cij)ital protuberance. In these situations 
the eruption forms discoid, scaly patclies with 
some infiltration, and is sometimes diagnosed as 
scaly eczema. 

There is also the curious form known as 
linear lichen plamts, in which long streaks of 
the eruption occur. Th(ss<^ often suggest a 
nerve distribution, but as a matter of fact in 
juost cases th(‘y do not accurately correspond 
with the anatomical distribution of any known 
nerve. In a striking case of mincj the (‘ru])tion 
consisted of two streaks only. One began on 
the right side of the pubic region, j)as8ed 
along the right inguino-scrotal fold, appeared 
below the gluteus maximus, ran down the 
middle of the thigh and leg, and ended just 
behind tlie inner malleolus. The other b(^gan 
immediately above the right anterior superior 
iliac; spine and followed closely the course of 
the sartorius muscle to end on the inner side 
of the thigh above the knee. 

Any slight trauma such as pressure or 
scratciiing will detcninine the appearance of 
the erujjtioii in lielien ])lanus, but streaks thus 
produccid are not to be confused with those 
in the essc'iitiaJly linear cases. 

(h) On ninvous membranes . — Lichen planus 
is one of the ratluu' limited number of diseases 
of the skin which also affect the mucous mem- 
branes. The comniom^st part to be aflected is 
the buccal mucous membrane, but it is frequent 
on the tongue and not uncommon on the anus, 
while the vaginal mucous membrane has been 
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also affected. In these situations the eruption 
presents itself as a number of small pearly 
white dots and lines arranged in a tine net- 
work. Scraping with a blunt instrument does 
not remove any of the white marks, and the 
finger hardly detects any sense of resistance, a 
slight harshness being the only palpable sign. 
The patient is generally unaware of the eruption 
in the mouth, but occasionally there is a feel- 
ing of soreness, es})eeially when the tongue is 
affected. 

(2) Subjective and general symptoms. —In 

some of the most widespread eniptions other 
sym 2 )toms are absent. As a rule, liowever, 
it(;hing is severe, and may l)e so di.str<‘ssiiig 
as to keej) the 2 )atient entirely from sleej)- 
ing. Not uncommonly also th(‘re are general 
syjn 2 )toms of (‘xcitability of th(‘. nervous sys- 
tem, the 2 )atients b(‘coming excessively emo- 
tional and bursting into t(‘ars wdiile relating 
their symi)toms. 

Diagnosis* — Attentive and close study of 
the eruption will in most cases lead to the 
correct opinion, but the following are points 
to which especial attention may be given: In 
papular eczema, lichen urticatus, and sudamina 
confusion is only possible when the papules of 
these diseases arc undergoing involution and 
flattening down. They are then round in 
shape, the shiny surface is seen on the slighte.st 
violence to become moist, there are no white 
strisB present, and the consistency of the papule 
is less tough than in lichen planus. Psoriasis 
may be distinguished by the fact that the 
scaling is jirirnary, and that on removal of the 
scales there is left a hright-red surface whic h 
bleeds in minute points on being lightly 
scratched. The lichenoid syphilide is apt to 
be accompanied by other signs of secondary 
syphilis, the papules are round, arc groujied in 
discoid patches rather than in lines, and are 
situated most thickly on the shoulders. The 
tuberculide shows a similar grouping to that of 
the syphilid(‘, and more staining remains in the 
pa 2 )uh‘s when the hyiM‘r8emia is jiressed out. 
Of course, in these eruptions a Wassermann 
reaction or a tuberculin test may be carried 
out if desired. Pityriasis rubra pilaris does 
not often give rise to difficulty, though at one 
time there was considerable confusion. The 
chief points to be relied on are the scaling and 
the hyperkeratosis of the palms, the blackened 
hyperkeratosis of the follicles of the fingers, 
the stalactite masses of scales on the knees and 
elbows, and the involvement of scalp and face. 
From lichen spinulosiis the disease can only be 


diagnosed by a careful search for the plan^ 
l^apule and possibly by the history ; it is 
doubtful at present whether many of the cases 
called lichen sj)mulosiis have not been in reality 
follicular lichen. 

Prognosis. — Lichen ])lanus in itself is not 
dangerous to life, but in acute cases the suffer- 
ing may be very severe and the mind may be 
almost unhinged. The duration of a generalized 
attac k may bo given as from two to six months 
or longt'T. The hyi)ertrophic patches show 
jwactically no tendency to get well sponta- 
neously and may be seen years after the sub- 
sidemee of tlu; attack with which they were 
associated. Jn very rare cases the disease may 
run on into dermatitis exfoliativa, in which 
event the result may be fatal. 

Treatment. — Two drugs stand out pre- 
eminently in th('. internal treatment of lichen 
2 >laniis, namely, arsenic and mercury. In very 
acute <-,a.ses with great irritation arsenic is, as 
a rule, contraindicated, as it increases the irri- 
tation and may actually bring out more of 
the eruption. In less acute cases and in those 
in which inflammatory symptoms are not pro- 
nounced it is useful in subduing the eruption. 
It must be used in full doses, and may be 
begun in 5-min. doses of the liquor and quickly 
increased until 10 or 12 min. three times a day 
are taken, care being taken, of course, to avoid 
upsetting the patient. In any case the drug 
should not be continued too long, a period of two 
months being generally sufheient. Mercury may 
be used in the more inflammatory attacks, and 
the perchloride and biniodide have appeared 
to me to be the most useful forms. Large doses 
ar<5 not required, and gr. of the perchloride, 
with or without 10 gr. of potassium iodide, 
three times a day is usually sufificient. 

When the irritation is intcn.se it is all- 
important to j)rocure sleep. For this purpose 
anti pyrin or phenacetin may be tried first, and 
if these fail i)reparation8 of opium may be 
used. 

Salicin in large doses was recommended 
strongly in the more acute cases by Radcliffe 
Crocker, but it has proved generally disap- 
pointing in ray hands. 

Recently a new form of treatment has been 
introduced, namely, the withdrawal of a small 
amount (5-7 c.c.) of cerebro-spinal fluid by 
means of lumbar puncture. Excellent resulte 
have been published from the use of this 
method, and in the cases in which I have 
used it the effect was almost miraculous, 
the symptoms in very severe cases subsiding 
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in a few days after the withdrawal. One would 
not, of course, advise this method as a routine 
treatment, but in very s(5vere or obstinate c-ases 
it would seem to be quite justifiable. 

Local treatment. — This is not so important 
in most cases as the general treatment. For 
the ordinary type of jdane eruption weak tar 
lotions seem to be the most efficacious, such as 
1 dr. of liquor picis carbonis in 8 oz. of calamine 
or lead lotion. Unna recommends an oint- 
ment containing from 2-5 gr. of ju^rchloride of 
mercury and 10-20 min. of liquid carbolic 
acid in the ounce of zinc ointment, but I have 
not had much success with it. 

In the follicular type with sj)ines a 5 per-cent, 
salicylic-acid ointment well rubbed in is usually 
rapidly efficacious. 

For the hypertrophic; patches, only very 
energetic measures are likely to be successful. 
Strong (20 per cent.) salicylic-acid plaster may 
be apjdied to each of the j)atches, or 10-per- 
cent. pyrogallol ointment jnay lx; rubbed in ; 
but perhaps the best method is to give re- 
peated pastille doses of X-rays at three-weekly 
intervals. Under this treatment involution 
generally takes place rather rai)idly, and the 
intolerable itching ceases soon after the first 

Arthur Whttfieij). 

LICHEN 8CROFULOSUS {sec Tuber- 
culides). 

LICHEN IFICATION (.sec ?rurioo). 

LIFE INSURANCE. — In this article the 
routine method of conducting an examination 
and making a report by a medical referee will 
be described, and those ])oints emjdiasized 
which ex^ierience has shown to be of chief 
importance. The medical referee must havt* 
all his wits about him in this work, because be 
has to deal wdth presumably healthy men, and 
he seldom meets with any v('ry gross lesion. 
In the vast majority of eases the signs are 
very slight and have to he looked for carefully. 

General inspection. — A good light is 
essential. All cases should be examined in 
daylight, with the examiner’s back to the 
window and the subject facing it. 

Family history and heredity should be 
first considered. Family tendencies to long or 
short life are of great importance in estimating 
expectation of the lives of proposers for insur- 
ance. In addition to a tendency to longevity, 
members of such families bear acute illne.sses 
better than those who have no such family 
record, and other severe complaints are also 


better borne. On the other hand, there are 
short-lived families, of which several members 
die before 60 ; in these chronic nephritis, high 
blood-pressure, rardio-va.scular sclerosis, and 
apoplexy are not uncommon causes of early 
family deaths. The early death of both parents 
should always be considered, even if the dis- 
eases w^ere not hereditary, for it suggests an 
inability to withstand ordinary ailments. Of 
still greater significance is the early death of 
botli parents from similar complaints, of what- 
ever nature. 

A tuberculous family history is one of the 
mo.st common complications of insurance, and 
may relate to one or more members of the 
fajnily. Deaths from “ bronchitis,” “ general 
decline,” “ childbirth,” should be carefully in- 
vestigated. With a family history of tubercu- 
losis the insurance risk of the development 
of tuberculosis is considerable ; the previous 
medical history of the proposer, and his own 
ph 5 \sical condition, his nutrition, and his habits, 
must be noted with great care. All these must 
be uncxce})ii enable for the issue of a policy to 
be thought of on any terms. 

As a general rule, it is unsafe to insure any- 
one for a tuberculous risk before the age of 30, 
however well nourished the proposer, however 
well-shaped and movable tlic chest, however 
clean his medical history, and however good 
his habits. 

The risks of an hereditary tendency to cancer 
are not so great as those of tuberculosis. As 
a rule, the death of om; or other parent from 
this disease will not adversely affect a pro- 
posal. If both died at a good age, there is no 
need to weight the prenuum. If both died at 
an e.arly age, some addition to the premium 
might be called for ; and if one or more brothers 
and sisters died from can(;cr at an age above 
that of the proposer, this would be the more 
necessary. 

Diabetes mellitus in one or both parents must 
be noted. 1 have found sugar in the urine of 
several proj)osors witli this family history. 

High blood'pressure, from whatever cause, 
also runs in families. 

Gout is not often found now in the family 
history of commercial classes. 

The medical history of the proposer for 
insurance is important. Chief among previous 
medical ailments are diseases of the lungs 
and pleura, rheumatic fever, and syphilis. 
Of pulmonary diseases, pleurisy is the most 
important, as it is so often tuberculous in 
origin. If it dated from several years .prc- 
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viously and has left no traces, it may be ignored ; 
but if it occurred within recent months or has 
left its mark on the lungs or the pleura, the 
risks of insuring the life are generally too great 
for the issue of a policy. 

Rheumatic fever. — One attack of this dis- 
ease, occurring years before, which has not 
affected the heart, may be ignored, but not 
so recurring attacks. If there is any valvular 
lesion the risk from a subsequent attack is 
grave. 

A })revious history of malaria or influenza 
is not uncommon in aortic valvular heart 
disease. 

A history of gonorrhoea is common. If 
the cure is complete it need not affect the 
insurance. 

Syphilis is less common, and is certainly 
not acknowledged in 5 per cent, of proposals. 
When there is a history of it, or any suggestion 
of it is found during the examination, e.g. 
leukoplakia, abnormal pupils, etc., a Wasser- 
mann test must be done, and, if positive, 
insurance refused. 

Alcohol. — If there is any smell of alcohol in 
an applicant for insurance, the examiner must 
proceed cautiously. One glass of beer or 
sherry may make the breath smell, but will 
not cause a quick, full, alcoholic pulse. When 
such conditions are met with after lunch, 
the probability is that too much alcohol is 
habitually taken. A history of al(;oliol taken in 
business hours or between meals is suspicious. 
When the proposer takes nothing until after 
seven o’clock in the evening, the amount then 
taken should be ascertained. If drink is taken 
at a club or public-house and, judging from 
physical signs present, the amount taken is 
probably understated, I advise refusal of a 
policy. Generally, such persons have a badly 
congested smoker’s fauces as well. 

Physical ezaminatioii. — The pulse should 
be felt at the beginning of the examination, for it 
may at once indicate the value of the proposal. 
The rate, rhythm, volume, condition of the 
arterial wall, and the tension must be noted. 
The tension is most important, A sphygmo- 
manometer is not necessary for anyone who 
has had fair clinical experience, but some 
companies require its use always, or at any 
rate in men over 50. Any increase of tension 
will probably be accompanied by a history of 
nocturnal j)olyuria, and possibly also by arterio- 
sclerotic changes in the vessel-wall. In these 
cases albumin must be sought for with the 
greatest care, the acidulation and boiling test 


being used. The nitric-acid test in the cold 
is not delicate enough. Albumin is frequently 
absent in chronic high tension, the cause of 
this being toxic and not necessarily renal. 

Changes in the vessel-wall and increase in 
the tension of the pulse are most likely to be 
met with after the age of 60, but may be en- 
countered before. People may live to old age 
with great increase (200 mm.) in tension and 
a trace of albumin in the urine, but it is im- 
possible to tell which of them will do this, 
and insurance companies are very unwilling to 
issue policies for them. If there are any other 
unfavourahle indications, e.g. a family history 
of early death from apoplexy, or if there"* is a 
suspicion of alcoholic or dietetic excess, refusal 
would he certain. 

Height and weight. — Family history is an 
important factor in judging the effect of height 
and weight on prospects of life. Undue heavi- 
ness or lightness often runs in families. The 
ago and weight of parents and grandparents 
are of importance here, and other conditions 
also must be taken into consideration, such as 
a family history of tendency to disease, especi- 
ally phthisis, the shape and capacity for ex- 
pansion of the proposer’s chest, and his habits 
and constitution generally. Progressive in- 
crease or loss of weight must also carefully be 
inquired into. Marked underweight for height 
(25-45 lb.), considered alone, is more risky 
in people below 30 than similar overweight, 
because their powers of assimilating food are 
probably below the average ; while the reverse 
holds good for adults over 50. People of 
nervous temperament, worriers, often quite 
good lives, arc frequently well below weight. 
The size of the bones and the nature of the 
general build are important, some families 
being much more lightly built than others. 

Stout people are often big eaters and drinkers, 
and do not take much exercise. They stand 
acute illnesses badly. They are bad lives, 
especially when found amongst publicans, 
cattle dealers, butchers, commercial travellers, 
or any occupation which leads to excess in con- 
sumption of alcohol and to a sedentary life. 
Diabetes often supervenes. Great excess of 
w'eight (50 80 lb.) is bad at all ages. (Edema 
of the shins is often present in such people. 
Women carry stoutness better than men, for 
they are more careful in their habits and less 
subject to risks in everyday life. 

The best height is about 6 ft. 10 in. Very 
tall men, on the average, do not live so loM 
as men of average height ; but height 
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rarely enters into the question of the eligibility 
of a life for insurance. Midgets and giants are 
both rare in insurance proposals. 

The oardio-vascular system should always })c 
examined in a systematic and thorough way. 
The position and nature of the imj)u]se or apex 
beat gives valuable information. If the im- 
pulse is not felt at first, I endeavour to make it 
more ])al})able by altering the ])osition of the 
chest and asking for forced expiration. In 
high tension the In^art may be twice or thrice 
the normal size, and yet supjiosed to be healthy. 

The most important factor in deciding on 
the value of an imjiaired heart for life insur- 
ance is the condition of its muscle, and its 
powTr to carry on the circulation juoperly and 
to resj)ond to the stress and strain of illness. 
There must be no sign of (‘ardiac-muscle fail- 
ure. Abnormalities in tl.e sounds of the heart 
— accentuation, reduplication, weakening, or 
arrlni-bmia— abseiu'C of diastolic rest of the 
ventricle, or tic-tac rhythm and murmurs, 
must carefully be sought for. 

Accentmtion of iJie heart-sounds is not uncom- 
mon. Its significance dc'pends uj)<)n whether 
there are any other indications of cardio- 
vascular abnormality. A loud first sound in 
a nervous, over-acting heart with no other 
abnormalities is of no pathological significance. 

It is important if coiipltd witli otluT evidence 
of disease, such as cardiac enlarg<‘nient. high- 
tension pulse, arterio-sclerosis, or aiKmrvsin. 
Such cases are uninsura ble. 

Nervous or insurance heart - In a regular 
though small percentage of jxojde a \'isit for 
medical examination by a doctor will increase 
the heart-rate by from ten to sixty or more 
beats per minute. This very quick action of 
the heart constitutes the tv])ical insurance or 
apprehensive heart. Many hearts will slow 
down entirely to normal within five minutes. 
Some of those wliich fail to slow down com- 
pletely wdll do so ])artially, b(!ating at about 
80 or so for ten seconds, and then perhaps 
running off to 120 or more again. Such a heart 
may slow dowm and beat regularly at near the 
normal rate after ten to twenty minutes in the 
waiting-room. A small proportion may only 
slow down on a second visit, when the jmlse- 
rate may be found to he normal. Finally, there 
remain cases that will be almost as bad on a 
subsequent visit as on the first, and in these 
there is generally a history of nervousness in 
the family. As a rule, they are fair risks at 
ordinary rates, if the proposer is otherwise 
thoroughly sound, of good habits, plays games, 
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and has no evidt'nce of any cardiac weakness 
or of Graves’s disease. 

A* quick heart with organic disease w’ill 
maintain its rapidity throughout the first and 
subsequent interviews, and there will probably 
be other signs of cardiac-muscle failure. Such 
a case is unacceptable for insurance. 

In these cases of nervous raj)idity the heart's 
impulse is forcible, and extends nearer the 
nij)ple line than it will when it has slowed down 
to its pro])er rate. Th(^ sounds are short and 
abrupt, but otherwise normal and properly 
spaced, and there is no breathlessness, and 
generally no sensation of quick heart's action. 

li ealrnwff of the sounds may mean nothing, 
unless there are other signs of disease, as, for 
instance, olx^sitv. The same may be said of 
their redu])lication, but when this change occurs 
in association with signs of valvular or muscle 
disease or a galloping action, it becomes serious. 

Cardiac rhythm . — The heart is frequently 
found to “ drop a beat,’’ even with no signs of 
valvular or muscular disease, or history of ex- 
cessive smoking, as is so often supposed to be 
the case. This peculiarity in rhythm may he 
})resent for years, and may he a family charac- 
tcTistic ; it is tluui of no imjjortance. When, 
however, it occurs in a heart in which there 
is involvement of valve and muscle, if adds to 
the seriousness of the outlook. 

Murmurs. -Those arising at the aortic valve 
are the most serious be(*ause they connote 
abnormal strain on th(‘ heart-muscle, and 
generally also enlargement of the heart. The 
aortic diastolic murmur sliould he sought for 
with the greatest caie ; though the most 
imjiortant, it is sometimes the most difficult 
of all murmurs to hear. It may be beard at 
the lower ])urt of the sternum at its junction 
with the fourth costal cartilage, and nowhere 
else. Occasionally a systolic aortic murmur is 
heard, but no diastolic, yet whenever there is 
aortic obstruction then* is almost always some 
incompetence of the \alve. The jjiesence of 
either form of aortic murmur almost invariably 
leads to refusal of a ])roposal. It is con- 
ceivable that then* might be a slight lesion 
of the cusj) of tiie valve of old rheumatic origin 
wliieh (ireates a murmur hut offers no obstruc- 
tion to the passage of blood through the valve 
and leads to no hypertrophy of moment. With 
an otherwise unex(‘ej)tionable history and con- 
dition a policy might be issued, with or without 
some addition to the premium. The possi- 
bility of a })revious history of syphilis in aortic 
cases must be remembered. 
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Aortic disease must be susj)erted whenever 
a heart is enlarged and beats regularly and 
moderately slowly and then' is no increased 
arterial tension. 

The harmless posture murmur wiiieh arises 
from jiressiire on tlie large arteries at the base 
of the heart- or root of the neck is most de- 
ceptive and easily mistaken for an aortic, 
munnur. 

Mitral diseme, with slight striu'tural change 
in the valve curtains and no allection of the 
heart-muLScle, is the least serious of lieart lesions. 
A mitral regurgitant murmur, with heart of 
normal size, or but slightly enlarged by per- 
fee-t compensatory hypertrophy, due to an 
endocarditis which began and <‘nded many 
years previously, and which has caused no dis- 
comfort of any kind, is not uncommonly met 
with in healthy adults. There is some dis- 
tortion of the valvii curtains, but no marked 
obstruction to the orifice. If the history is 
otherwise unexijcptioriable, siudi a case has a 
value for life insurance purposes, j)ossibIy at 
ordinary rates of premium. I should, liow- 
ever, refuse or weight heavily a young person 
with undoubted mitral stenosis with cres- 
cendo murmur and accentuated first soun<l, 
with or without a diastolic murmur. The con- 
dition which causes the stenosis is of slowly 
but continuously progressive nature, and inter- 
feres with the circulation, especially that of the 
lungs. Intercurrent illnesses are borne badly, 
and these subjects do not live their normal 
expectation of life. 1 would not issu<^ policies 
to run after sucli people reach 50. 

Trwuspid murmurs are very uncommon in 
people supposed to be healthy. They would 
contraindicate a favourable report, in view of 
their effects on the circulation. Pulmonary 
valve murmurs are also uncommon. If due to 
structural changes in the valve they would 
indicate refusal. If met with in anaemic people, 
and probably due to temporary causes, they 
would indicate a postponement of the decision 
pending tn^atmerit for the primary ana'inie 
condition. 

Respiratory organs. — In examining the re- 
spiratory organs, the bare chest must be in- 
spected, (^specially the subclavicular regions. 
The respiratory capacity — the difference be- 
tween deep inspiration and exjiiration — must 
be recorded. Any of the signs which point to 
changes in the lungs must be looked for, such 
as difference in the development or movement 
between the two sides of the chest, flattening 
in any region, diminished vocal fremitus, etc. 


The apices of both lungs and the subolavioidar 
areas must be percussed carefully, but it is 
often difflciilt, and sometimes impossible, to 
make' out the signs of very early phthisis in 
this way. The bases of the lungs should also 
be examined, especially when there is a sus' 
picion of bronchitis, emjihysema, asthma, or 
other respiratory disorder. The observer will 
be all the more acute in his search for abnormal 
sounds wlx'ii tlicre are other warning indications 
present in the family or personal history. 

The resj)iiatory capacity of the chest is taken 
by measuring around the nipple line the differ- 
ence betwcM'n full inspiration and deep expira- 
tion. Jn the average man this is about 2^ in. ; 
in athletes and army- trained men it may be 
as much as 5 in. Jn abnormal conditions such 
as adherent pleura or ]>ulmonary fibrosis the 
movement may be less than an inch. In stout 
j)eoplc otljerwise norjnal the movements are 
often slight, being sometimes even less than 
an inch. 

>Some jierfectly li('althy i)eo}>le of average 
weight are unable to take deep inspirations, 
and register about only half an inch of re- 
spiratory capacity. 1 doubt whether shallow 
breathing has any a])preciable effect on the 
duration of life in otherwise unexceptionable 
lives. It becomes important when any sign 
of chest disease is i)resent or when the family 
history in this respect is unsatisfactory. 

Pleurisy, -r-Wiih. a previous history of pleurisy, 
great care must be exercised in examining 
the lungs. It should definitely he ascertained 
whetlu'r it was really pleurisy or pleurodynia 
that occurred. Acute x>lcuriay at the best takes 
longer than “ two or three days in bed and a 
week off work altogethi'r.” After pleurisy, 
especially with fluid in the chest, it is an equal 
chance that plithisis will develop later in life. 
There may be no abiding signs in the lungs or 
pleura, and if the family history is good and 
the attack lias occurred some years previously, 
a policy may be issued at ordinary rates. On 
the other hand, if definite changes are left — 
e.g. thickened and adherent pleurte and their 
sequelae — ^the value of the proposal for insur- 
ance must be prejudiced accordingly. 

Pneumonia . — After two or more attacks, if 
the last occurred within recent years and the 
proposer is a young adult (below 36), I should 
be inclined to weight the proposal. 

bronchitis . — Candidates with a liability to 
bronchitis in the winter occasionally come for 
examination. If the bronchitis does not con* 
fine them to bed much, if it clears up complet^jf' 
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for most of the year, and if the family history 
is good, they have some insurable value. If 
adventitious signs, even only a few rales or 
rhonchi, are present at the time of examination, 
especially in the summer, 1 should refuse a 
policy. The family history is important, a 
winter cough being sometimes the forerunner* 
of phthisis. 

Emphysema . — A round, barrel-sliajjod chest, 
with no alteration in the heart’s dullness and 
no emphysema, is not uncommon in an other- 
wise normal person. When true em])hysema is 
present the heart’s dullness is obscured, and 
there are the usual changes in the respiratory 
sounds. I would not jrass such a life. 

Asthma . — Now and again a history of re- 
curring attacks of spasmodic asthma with no 
intermediate trouble is obiained. Many people 
are none the worse for the attacks, and are 
long-lived. It is often a family failing, and 
may be an evidence of a gouty inheritance. 
The life prosj ects of such an individual of 
otherwise unexceptionable condition are de- 
noted by the family history generally. When 
attacks of astlima arc assc»ciat(id with emj'hy- 
sema and chronic bronchitis, such people an* 
not insurable, although they often live to their 
three score years and ten. 

Nervous system. — Organic disease of the 
nervous system is very uncommon in life in- 
surance examinations. Functional disturb- 
ances, on the other hand, are common ; one 
of them, the ra]>id, apprehensive or insurance 
heart (p. 200), frequently causes a good deal 
of trouble. A simjde form of funttional 
nervousness is the inability to pass water in 
the presence of the referee, and es|)ecially into 
an unusual receptacle. This can generally b(; 
got over by the medical man leaving the room 
and letting an ordinary hedroom chamber be 
used. 

The rapid heart has already been described. 
There is also the rare type of man wlio becomcvs 
faint after the examination is all over. All 
these nervous people, if otherwise unexception- 
able in personal history, health, and heredity, 
are fair risks at ordinary rates. 

In dealing with nervous people with tachy- 
cardia, the possibility of Graves’s disea.se, 
especially in an early stage, must be borne in 
mind, and the throat and eyes carefully exam- 
ined. When the physical signs are not con- 
clusive, any occurrence of morning diarrha*a 
should be investigated, because this symptom 
is not uncommonly present in early Graves’s 
disease. 


Pupils. —In every case, whether there is a 
history of venereal disease or not, the pupils 
must be examined very carefully, and any 
abnormalities of size, shape, or movement noted 
and fully described : as must be the reaction to 
light and accommodation. Nystagmus must 
also b(* looked for. Permanently contracted 
pnj)ils must not be overlooked when the exam- 
ination is made in a sunny room. Sluggishly 
acting pupils probably jnean some central 
nervous lesion, and probability changes to 
certainty when there is inequality in size. 
The condition of the knee-reflexes will help 
the diagnosis. If there is any doubt, a 
Wassermann test should be insisted upon, 
whelJier there is a history of previous venereal 
disease or not. 

Knee-jerhs should always he tested, whether 
there are any pupil abnormalities or not. They 
will often be found unusually active in nervous 
]ier.«o)is in insurance examinations. If there 
b<‘ a jjathological cause for the change, other 
signs, such as extensor tendon reflex, ankle- 
clonus, or nystagmus, will be present. A 
brisk knee-jerk on both sides with no other 
abnormal r(‘flex(is or pupil changes has no 
significance. 

Abs(?nt knee-niflexes almost invariably mean 
refusal of a polic^y, and very sluggish ones, 
suggesting tabes dorsalis, call for the greatest 
care iji examination. The condition of the 
jmpils will help iji the diagnosis. Inequality 
of the knee-jerks suggests general paralysis of 
the insane, in which case the condition of the 
jmpils will be important. 

Mouth.- The longm*, mouth, and fauces 
slmuld always be examined, although no 
questioji i.s asked about them in many insur- 
ance forms. 8rnokcr’8 throat will often be 
found, and need not affect the proposal ad- 
versely, unless there is other evidence of 
tobacco excess, e.g. an irregular heart. Such 
coiidition-s as leukoj»lakia, and other more cer- 
tain evidences of syjdiilis, and tremor in an 
alcoholic ])ersoii or a gi'neral paralytic, may 
al.s(» 1 m* jwe.scnt. 

The state of the gums may be important, 
csi^ecially if there is evidence of pyorrhoea, 
sponginess, or bleeding. 

The actual condition of the teeth them- 
selves usually gives no information of value 
as to prospects of longevity, but a well pre- 
served set suggests good health. If the teeth 
are nearly all decayed in persons of poor 
physique and nutrition, or are the seat of 
pyorrhoea, I would advise deferring the issue 
202 
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of a policy until the mouth has been put in a medical reports, and it is useless to rep(»:t on 

healthier condition and efficient artificial teeth one below 1010. The examination is often 

arc worn. made soon after a meal with which a fair 

The abdominal organs should always be amount of fluid, not necessarily alcoholic, has 
palpated, even in the absence of a history sug- been taken. This, with the nervous apprehen- 
gesting a lesion there, because from time to sion caused by the visit of the doctor, results 
time some unexpected abnormal condition may in the passing of a urine of specific gravity 
be found. Displaced kidneys are occasionally only a little higher than that of water. In 
palpated, and with a lax abdominal wall the such a case the applicant should be told to go 
liver may easily be felt. With an otherwise away, empty his bladder completely at once, 
clean report neither of these conditions need and return in an hour or more. A suitable 
cause any trouble. If there is evidence of specimen will then almost certainly be obtained, 
immoderate alcoholic consumption a palpable With a very low specific gravity the possi- 
liver may have a serious significance. bility of an attempt to dilute a small amount 

A history of a short-circuiting operation for of albumin or sugar, which is known to exist, 
gastric or duodenal ulceration is not at all must be borne in mind. With a specific gravity 
common in insurance proposals, in spite of above 1030 the possibility of glycosuria mu^ 
the modern frequency of these operations. I be suspected, and if no sugar is found the 
would not recommend acceptance unless the head office generally likes an explanation of 
scars were linear, sound, the life otherwise the high record, such as a hot day, unusually 
unexceptionable, and twelve months had passed thick clothing, free perspiration, the taking of 
without symptoms since the operation. Some only a small amount of fluid, etc. 
surgeons think six months a sufficiently long The reaction of the urine is asked for by some 
period of probation. companies. It is almost invariably acid or 

The War has i)rovided a number of pr()[)Osals neutral, the conditions causing alkalinity being 
with a history of injury, operation, and war serious enough to attract attention in other 
illnesses, and in sucli cases policies have to l(* ways. 

issued with caution. My custom is to rei)ort Its ajifearance may attract attention. It 
fully on the condition, and give my own may bo cloudy when passed, on account of the 
iTn])rossions as to the likely effect on future harmless presence of a considerable quantity 
health. The final decision rests, of course, of jihosphates ; but cloudiness may also be due 
with the head-ofiice offic/ial. to pus from cystitis, when it means refusal of 

Urine. — The (‘xainination of urine must he* insurance, 
carried out carefully and thoroughly. The spe- Shreds about half an inch long, or flakes of 
cimen must, whenever possible, lie passed in muco-pus, found in the urine of elderly men 
the examiner’s presence. If not, the reason come from the prostate, but, unless other 
why this was not done should be stated in symptoms of prostatic disease are present, may 
the medical form, and the guarantee of the not indicate any threatening condition. In 
proposes that the specimen he sends in is his younger people they suggest gonorrhoea ; care- 
own should be obtained. There is also the ful inquiry, and investigation of the urethral 
question of orthostatic albuminuria, in which discharge lor gonococci, must be made. In all 
the urine passed on getting out of bed is gener- cases, old or young, the question of gonorrho^ 
ally quite fretJ from albumin, while that passed must he considered. If gonococci are found 
after the erect posture has been assumed con- the proposal should be declined, 
tains it. A case of orthostatic albuminuria Albumin . — The most delicate and useful test 

coidd thus pass as a first-class life if the morning is boiling, after acidulation if necessary.^ After 
urine were sent by a ‘‘ nervous man.” Again, boiling and acidulation, a faint precipitate is 
the possibility of slight alimentary glycosuria often met with in the urine of pale city clerks 
appearing after food must bo borne in mind, of the late ’teens or early twenties. Itisdoubt- 
Urine secreted during the night on a hungry ful whether this is of any patholo^cal signin- 
stomach might contain no sugar, and be sub- cance. I then test with nitric acid in the cold, 
mitted by a sharp person. At the best there Usually there will be no ring at the junction 
is a good deal of luck in securing urine for of the fluids, and I report accordingly, recom- 
examinations at the most favourable time, mending for acceptance if, as is generally the 
especially in cases of glycosuria. case, there is no other abnormality present 

The specific gravity is generally asked for in and the pulse-tension is normal. Some , 
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panics require a microscopical examination for 
casts before accepting these cases. 

A faint trace of altmmin with increased 
pulse-tension in the adult may mean granular 
kidney, espc^cdally in urine of low specific 
gravity (1010). A history of nocturnal poly- 
uria should be sought for, and will often be 
obtained. In many cases of high tension, 
however, no trace of albumin can be found 
even by the most d(*li<“.ate test. This condi- 
tion is one of toxic high blood -jjressu re, and is 
as uniiLsurable as that caus<‘(l by granular 
kidney. 

A thin ring of albumin may he found with 
the nitric-acid test during a trivial and transi- 
tory cold. It is not present wlnm the subject 
recovers from the cold, and it has no pat}K>- 
logical importance. 

The albumin of nephritis is ])rcs<‘nt in the 
urine passed at all times of the day and night, 
whereas the albumin of functional causes is 
not found in that ])asse.d after a night in hed. 
Every insurance company looks with suspicion 
on albuminuria, and will not run any risk 
when nephritis is the cause. Many refuse cases 
of functional albuminuria, even if the amount 
of albumin is slight ; a certain number of such 
cases take on a more serious form, and it is 
impossible to distinguish them from the others. 

Stigar. — It is not at all uncommon in in- 
surance work to find sugar in varying amounts 
in the urine quite unexp(‘.ctedly in otherwise 
unexceptionable proposals. The, specific grav- 
ity may be high, 1030 or more, oi’, when there 
is only a small amount of sugar, 1025 or less. 

I always add an equal amount of urine to the 
Fehling solution and boil for twenty seconds. 
When examining suspected cases after test 
meals I use twice the bulk of uriue to the 
Fehling solution, and check any j)rocipitate 
with the phenyl-hydrazin and fermentation 
tests. The result is invariably confirmed by 
these tests when a slight yellow precipitate is 
obtainable with the double quantity of urine 
to that of Fehling solution. 

Sugar will appear once in the urine of some 
people in an erratic, inexplicable way, and will 
not be found again in several subsequent 
examinations extending over weeks or months 
with unrestricted diet. Such cases are, in iny 
opinion, insurable. In other people sugar will 
appear regularly after the consumption of a 
meal of carbohydrates and sugar and a sweet 
wine, such as port, or sweet grapes, or after 
one meal in the day only. All are, in my 
opinion, iminsurable, because some of them 


become actual diabetics before long, and no 
one can say which will do so. 

From time to time it ha])})ens that, when a 
proposal is declined on account of glycosuria, 
the pro])os<;r goes to hi.s oun doctor some days 
afterwards, and no sugar is found. J’he pro- 
poser is naturally dissatisfied and asks for 
another examination by the medical referee. 
In .su<‘h cases I ask the ])ro})Oser to have a 
meal comprising in part carbohydrates, sugar, 
and, if he takes it, some sweet wine, and to 
come to me two liours afterwards. If no re- 
duction occurs with twice the bulk of urine to 
Fehling’s solution, in each of a series of such 
examinations sj)read over some weeks, and the 
proposal is otherwise unexceptionable, a policy 
may be issued at ordinary rates or with a few 
years added. If sugar aj)|)eaTs afitM' such a test 
meal, and especially when tlie diet lias been 
restricted, the proposal should be declined. 

J\o insurance company likes a proposal with 
even a small amount of sugar recorded, be- 
cause it is impossible to tell from one (‘xaniina- 
tion wliat tlie phenomenon portends. 

E. M. Brockbank. 

LIGHT TREATMENT.— The therapeutic 
use of liglit lays is found(‘d upon (a) various ex- 
periments sliowing their stimulating action on 
animal and vegetable tissues, (b) the power of 
light to s(‘t up inflainmation of the skin, as 
ill erythema solare, which has been shown to 
be due to the actinic rays, (c) the bactericidal 
and penetrating effects of concentrated actinic 
light. The late Prof. Finsen, of Copenhagen, 
revived the ancaent method of treating small- 
jiox by r(^d liglit and the exclusion of ultra- 
violet rays, and was the first to employ the 
chemical rays of light in the treatment of 
lupus vulgaris and other diseases of the skin. 
For the latter purjiose he utilized either the 
sun’s rays concentrated l)y means of bicon- 
V(*x lenses and filterc'd through a solution of 
coj)])er sul])liate contain(‘d between them, or 
the light from an arc lamp which is rich in 
violet and ultra-violet rays. The original 
Finsen lamp, which is still used in large insti- 
tutions, (consists of four tulies or telescopes 
susjiended around a power.Til arc lamp, eadi 
containing a series of quartz lenses so arranged 
as to bring the. light to a focus. The tubes are 
w^ater- jacketed, and the space between the 
lower j)air of lenses contains distilled water. 
The light is thus cooled as it emerges from the 
tube. Quartz compressors of various shapes 
are pr(‘8S(;d on the skin to iviider it anaemic ; 
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these also contain circulating water to cool 
the concentrated rays, and are fixed by rubber 
bands on the area to be treated or are held 
in position by a nurse. The small Finsen- 
Reyn lamp is the same in principle as the larger 
apparatus, l)ut has only one concentrating tube. 

The in(‘thod of ])rocedure is the same for 
both lamps. A small area of the affected skin 
having been cleansed with an antiseptic lotion 
and marked with an aniline pencil, the patient 
is placed on a couch or chair and the compressor 
either strapped on by means of elastic bands or 
held by th(^ nuise. during the one hour’s ex- 
posure. Th(i [»atient is so placed that the fac(i 
of the compressor on which the focused rays 
impinge at a right angle is just within the focus 
of the cone of light. The duty of the nurse is 
to see that the patient does not move and that 
steady pressure is maintained on th<i skin. 
About twenty-four hours after the application 
an inflammatory reaction, sometimes accom- 
panied by the formation of a bleb, occurs, and 
is dressed with a simple antiseptic ointment. 
The applications are repeated daily, or, if 
necessary, two or more are given in one day. 
Owing to the small area of skin (;x posed, and 
the n(‘oessity for frequent repetitions of the 
treatnKiUt to a given area, the method is apt 
to be extremely long and tedious, and in ex- 
tensive and rapidly spreading cases of lupus 
the application o a caustic preparation, such 
as pyrogallic-acid ointment, or some other 
method such as X-rays, should be combined 
with the Finsen light. The final results of the 
treatment are. howeve.r, extremely satisfactory, 
and the scar is better than that resulting from 
any other method. The Finsen light is most suc- 
cessful and has been most used in treating lupus 
vulgaris, but it has also been employed with 
some success in cases of alopecia areata, lupus 
erythematosus, capillary uaevi, rodent ulcer, etc. 

Other lamps are those of Lortet and Genoud 
and Marshall (& Woods, in which the rays 
are not focused but the patient is brought 
close to the source of the light ; and the 
Bang, Miller, and Denno lamps, in which 
one or both electrodes consist of iron and 
yield a high percentage of ultra-violet rays. 
The last have been superseded by lamps with 
tungsten eh^ctrodes. In the Kromayer and 
Cooper- Hewitt lamps the actinic rays are pro- 
duced by mercury vapour contained in quartz 
tubes and raised to a high temperature. In 
all these lamps larger areas can be treated, 
and the exposures required are shorter, than 
in the case of the Finsen lamp, but it is doubt- 
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ful if they are so efficacious in deep-seated 
diseases such as lupus vulgaris ; they ate, 
however, of value in the treatment of most of 
the varieties of alope(na and some chronic, 
superficial scaly diseases such as psoriasis and 
chronit! eczema, and in septic wounds and 
ulcers and some cases of boils and ])U8tular 
acne. Tuberculous j)eritoniti8 has also been 
treated with good results. 

Ijight baths come into a different category, 
as thc'ir tlierapeutu; action depends for the 
most ])art upon dry heat, which can be raised 
to a higher tenipcTature with less discomfort 
to the. ])a,tieiit than moist heat. The patient 
is placed in a cabin(‘t which has internal 
rcHeciting surface.^ and contains a number 
of incandescent electric light bulbs by which 
the air i.s raisc^d to a high temperature, an 
ap(uture Ixdng provided in the lid of the bath 
for the ])atient’s h(^ad. Local baths for a limb 
or other part of the body may also be used. 
In a few light baths small arc lamp 4 are em- 
ployed, or a large searchlight is played U})on the 
patient’s body. In this way some benefit may 
result from the actinic rays. Light baths are 
generally employed for their general effect and 
to replace hot moist-air baths in rheumatic 
and allied conditions. Sun baths have been 
very little used in this country ; they are now 
being employed at Alton by Sir H. Gauvain in 
the treatment of surgical tuberculosis with 
(jon.sidcrable success. It is doubtful if coloured- 
light baths possess any therapeutic value apart 
from the heat generated. g Dore. 

LIQHTNINQ AND ELECTRIC DIS- 
CHARGES, INJURIES AND DEATH 
FROM. —Death from lightning is not infre- 
quent in this country, and the effects produced 
may resemble closely those resulting from 
mechanical violence. 

The lesions produced arc very various. 
Bruises, lacerations, fractures (often multi- 
ple) of almost every description, and burns 
may be met with. Arborescent markings re- 
sembling Lichtenberg figures are sometimes 
found on the skin and are characteristic. The 
clothes are usually torn and may be singed, 
and, while they may even be tom to shreds, 
the parts of the body covered by them, may 
show no signs of injury. Kigor mortis has 
been noted in numerous cases. When a body 
found dead after a thunderstorm shows no 
marks of violence, it is well to remember that 
the cause of death may have been synoo]^ 
from fright. 
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In nou-latal cases the person is either 
partially stunned or immediately rendered 
unconscious. The muscles are relaxed, the 
pulse is soft and slow, the breathing slow, and 
the pupils are dilated and reacting to light. 
Delirium, blindness, deafness, and ])aralysis 
may also occur. Temporary affections are 
probably due to nerve shock, and permamuit 
paralysis, blindmjss, or deafness to actual lesions 
of nerve-tissue. In those cases in wliich th(‘re 
is hope of resuscitation, treatment consists m 
performing artificial resjiiiation and the adop- 
tion of general nu^asures to stimulate cardiac 
action. Injuries are treati'd secundum arUm. 

Cause of death. — Death may result from the 
extent or nature of the injuries— e.g. fracture 
of skull, or wounds of great vessels — or from 
nervous shock when gross injuries are abs<*nt. 
It should be understood that whiireas the con- 
ducting ])Ower of muscle is fifteen inillioii 
times w'l^aker than that of cojiper, nerve- 
tissue conducts almost as well as metal. 

Post-mortem examination.— There av(‘ no 
appearance's actually characteristic. Lesions 
of the nature already described may be ])re- 
sent, or no injury (external or internal) may be 
found, death in these cases being due to dire(!t 
action on the nerve-centres. When effusion of 
blood has taken place into th(; cranial cavity 
or chest, it has b(Mm found to be associat(*d 
with lesions of adjacent parts. While it has 
been stated that the blood is abncirmally fluid, 
cases have bc.en recorded in which clotting 
has taken jilace as usual. 

Electricity. — Deaths from chief ric shock 
increase in number year by year owing to the 
increased use of electric power for industrial 
purposes. The usual cause of death is arrest 
of cardiac action, but primary arrest of res- 
piration may occur. The actual cause will 
depend on the points of eniranc-ti and <^xit 
and the path of the current. Alternating are 
more dangerous than constant currents. The 
voltage which is capable of producing death 
varies in differing circumstances. Whereas 
voltages under 250 have in some cases proved 
fatal, recovery has followed a shock from 2,500 
volts. The dryness or otherwise of the hands 
and clothing is a factor of importance, as the 
conductivity of the body is increased if the 
clothing or hands are wet. 

The extensive lesions found after lightning- 
stroke are not met with here. No lesions may 
be present, or bums of varying degree may be 
found, due to contact of the skin with a live 
wire, or to the clothing having taken fire. 


Burns are sometimes found on the body when 
there is no evidence of burning of the clothing 
covesring the parts. Electric burns, as dis- 
tinguished from burns jiroduced by flame, are 
dry and aseptic, and vital ri'action in surround- 
ing tissues is slow in appearing. If a live wire 
has been the cause of the burns, greenish stain- 
ing due to the fusion of the coj)jicr may be 
met whth. 

Accident, suicide, or homicide? -This 
question will not usually arise. The cases are 
almost all accidental. Electrocution is tin*, 
method ado 2 >tcd in the United States of 
America for inflicting the ultimate 
of the law. A case of suicide by taking hold 
of the conductors of a clynanio machine has 
been rciuirted {B.M.J., 1885, i. 550). 

A. Allison. 

LIPODYSTROPHIA— Symmetrical disap- 
pearance of fat from the', subcutaneous tissue 
of the uj^per ])art of the body. The condition 
is rare. The first noticc'able feature is that 
the face beitomes gaunt and senile from loss of 
adipose tissiK^, so that the eyes are sunken, 
malar and othtu* j^romincnces prominent, and 
the muscles and vessels cons 2 )icLious. (Fig. 50.) 
Gradually the neck becomes affected, and then 
the absorption of fat spreads gradually down- 
wards, im].>licating ui) 2 )er limbs, thorax, and 
abdomen, but never extending beyond the 
jielvic girdle. The buttocks and legs, for this 
reason, appear unduly massive. There is no 
jiaiii or other sensory change, and no other 
structure is affccjted, the muscular power re- 
maining as good as ever. Eomales are more 
prone to the disorder tlian males. The com- 
monest age of onset is about 5 years. The only 
disability is the altered appearance, which, 
simulating that of emaciation, may suggest 
the existence of tuberculosis, new growth, or 
diabetes. A more careful examination shows 
that the loss of fat is bounded by the pelvic 
girdle, and is not accompanied by muscular 
weakness. No treatment is known. 

Fkederick Langmead. 

LIPOMATOSES. — This grou^) of diseases is 
of inte.rest from an academic rather than 
a jiractical jioint of vie^v. The relation that 
ajipcars to exist between the nervous system 
and tlie formation of masses of subcutaneous 
fat suggtists various speculations w'hich un- 
fortunately have not as yet led in the directifju 
of successful treatment. 

Most striking of all the types of lipomatosis' 
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is that known as adiposis dolorosa (q.v.). 
Similar to it in many respects is that sometimes 
labelled nodular circumscribed lipomnfnsis, a not 
uncommon disorder. It is charaetcnized by the 
formation of lipomatous masses, small rather 
than bij^, often sym- 
metrically a r r a n fT e d 
upon the limbs and 
trunk, and sometinn's 
tender and ])ainful. 

This may b(*. associated 
with a diffuse tibroma- 
tosis of the skin. Most 
often the subjects are 
middlc-aj;ed w o in e n , 
and tlK'.re may b(‘. 
psychical symptoms. 

Treatment is called for 
as a relief to the pain 
and tenderness. As 
might 1)0 e.xpected, it 
is not very easy to get 
rid of these troubles. 

Aniesthetic liniments, 
e.g. oily solutions of 
menthol, give the bcvst 
results. The pain may 
disappear sponta- 
neously, even a f t e r 
months or years. 

Betwe(?n this and the 
curious diffuse lipoma 
of the neck th(‘re arc^ 
not many points in 
common. The latter 
disorder is oiui affecting 
stout middle-aged men. 

Some writers connect it 
with (dironic alcohol- 
ism. A group of lipo- 
mata, more or less 
symmetricallyarranged, 
develops in the nape of 
the neck, and increases 
in bulk to form a thick 
collar of fatty tissue, 
usually })ainless, but 
disfiguring and incon- 
venient in the extreme. 

Surgical treatment 
is not very satisfactory owing to the widely 
ramifying distribution of the growth. 

For these and similar conditions thyroid 
extract is sometimes given, but it must be 
confessed that the impression made is small. 

Carey Coombs. 
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LIP8, AFFECTIONS OF.—The affeotioiii 

of the lips to be considered in this artiole 
may be grouped under three headings, via. 
—Deformities, Inflammatory Conditions, and 
Affections of Lip Movements. 

Defobmitiss 
Macrostoma (congeni- 
tal enlargement of the 
buccal fissure) and 
Microstoma (congenital 
smallness of the buccal 
fissure) both occur. The 
latter may need surgi- 
cal interference. 

Macrocheilia is a 
swelling of one or both 
lips, usually the lower 
only, associated with 
hyper])lasia of the con- 
nective tissue, and an 
angiomatous condition 
of the lymj»hatic 8 ; in 
some cases the blood- 
vessels also are hyper- 
trophied. 'I'reatment is 
surgical. 

A moderate degree of 
lip enlargement is seen 
in other conditions, e.g. 
as a ro.sult of inflam- 
matory reaction of the 
tissu(‘s around recur- 
ring ulcers in unhealthy 
children; thickening 
and (wersion is common 
in cretins and other 
mentally defective 
children. 

Hare-lip is considered 
in a separate article 
under that title. 

Inflammatory 
Conditions 
Fissures occur fre- 
quently in debilitated 
patients, especially in 
children ; they affect 
usually the lower lip 
and are a common result of “ chapping ** from 
exposure to cold and dry air. Fissures at the 
angles of the mouth in infants and yoxmg 
children are often evidence of congenital 
syphilis : such ulcers are surrounded by- 

yy . . , . , , lead 


red area, are painful, heal slowly, and 1® 
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permanent scars radiating from the angles of 
the mouth (rhagades). Treatment of fissures 
includes the use of antiseptic salves locall}', 
general measures to promote health, and. iu 
the syphilitic cases. a(tiv<‘ sjM'cific- medica- 
tion. 

Papillomata and reicntioH cysts of .sebaceous 
or mucous glands are (x-casionally seen on the 

lips. 

Impetigo, herpes, and faruiiculosis may affect 
the lips, but are described und(‘r their respec- 
tive headings. 

Sordcs, often seen in exliau.sting and febjilc, 
diseases, is due to tin* accumulation of epi- 
thelial debris. The lips should be sjxmgetl fre- 
quently with weah antiseptic, lotions, and the 
surface kej^t soft by non-irritant <)iiitin(‘nt.s 
sucli as lanolin. 

Tvhercle affects the lii)s in two way.s- {a) 
as luj>U8 vulgari.s, usually by (‘xtension from 
the cheek ; (b) as a solitaiy tubenailoiis 

ulcer of slow growth, with thickened edge and 
irregular floor. This ulcer, which is often 
painful, is almost always associated with 
tuberculous lesions of the lung or larynx. 
Such an ulc(^r may yield (quickly to X-ray 
treatment ; failing this, surgical measures are 
indicated. 

Syphilis may affect tin* lips in any stage. 
Primary chancre is fairly comiiion. (;s]>ecially 
upon the upper lip and in young girls. Cbn- 
tact-chancres on both lips juay occur. Lip 
chancres resemble other extragenital chancres 
in being softer, moister, and leading to mor(i 
local inflammatory swelling than the genital 
variety. The submaxillarv glands are involved 
early. The chancre begins as a bard plaque 
below the surface, which soon ulcerates and 
breaks down. As a rule the condition is j)ain- 
less, unless septic infection has occurred. 'J’he 
history of the case, tlie age of the patient, 
the absence of tubenmious lesions elsewhere, 
the presence of early glandular enlargement, 
and the occurrenc(‘ of' stnondary syphilitic signs 
usually suffice to establish the nature of the 
lesion. Confirmation may be obtaine.d by 
finding the spirochate in scrapings from the 
surface. 

Secondary syphilis may produce mucous 
patches upon the lips similar in nature to coii- 
dylomata about the anus. {See Syphilis.) 

Tertiary syphilis affects the lij)S in two ways. 
The more common is a gummatous ulceration 
which has to be distinguished from a tuber- 
culous lesion ; but it is usually larger, pain- 
less, is associated with other syphilitic mani- 


festations, and other foci of active tuberculosis 
are absent ; solitary tuberculous ulceration of 
the lip i.s a rarity. In the other type of syphi- 
litic manifestation the lip may become enlarged 
and hypertrophied by connective-tissue over- 
growth, comparable to the periostc'al thicken- 
ings common upon the tibia. This condition 
is rare. 

Congenital syphilis frequently affects the lips 
of infants and young children in the form of 
shallow ulcers, as noted in connexion with 
fi.ssures {see almvt*). In lat(;r childhood de- 
■structive ulceration similar to that which 
affects the ala* nasi or che(*k juay occur ui)oii 
the lips. 

Epilhelintnu, beginning as a fissure, wart, 
or subrnuoous nodule, is not uncommon in 
lat(‘r middle life ; it is almost coTifiiied to men, 
and almost invariably affects the lower lip. 
The influence of smoking, especially through 
short and hot pipe-stems, is important. The 
growth arises at th(5 junction of skin and mucous 
membrane, and extends with moderate rapidity. 
In wliatever form the j)rocess commcuc(*s, 
painful ulceration is liable to occur early. 
Local swelling of the lif) is not a ju’onounced 
feature. The submaxillary glands are affected 
early, but in sequenese —not, as in chancre of 
the lip, in groups. The only satisfactory treat- 
ment is early and corupleb; nunoval. If the 
case is inoperable, pain may be greatly re- 
lieved by X-rays or radium. 

Affections of tue Lip Movements 
A unilateral paralysis of the lips occurs in 
lesioiLs of the corresponding facial nerve. Un- 
less the m‘rve is comj)leteiy divided by acci- 
dent or middle-ear disease, the prospect 
of ultimate re(;overy is good. Hemiplegic 
]>aralysis of tlie face is very rarely per- 
manent. 

Bulbar palsy, due to degeneration of the bul- 
bar nuclei of both sides, leads to paralysis of 
the orbicularis oris, and consequent inability to 
clo.se the lips and retain saliva : its association 
with ])alatal, lingual, and pharyngeal paralysis 
suggests the correct diagnosis. The condition 
is incurable. 

Pseudo-bulbar palsy, due to double licjiii- 
plegia from lesions of both internal capsules, is 
rare ; the suddenness of the onset is in striking 
contrast to the true bulbar form. 

Myopathy of the Landouzy-Dejerine type in 
adolescent males includes in its synipto u- 
atology labial weakness leading to prominence 
of the lips and difficulty in closing the mouth. 
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The facial expression which results has been 
compared to that of a tapir. 

Tremor of the lips is an early and valuable 
sign in general paralysis ; it also occurs in 
delirium tremens, but is rarely seen in paralv- 
sis agitans. (,■ 

LIPURIA (see Urine, Examination of). 

LITHURIA (see Urine, Examination of). 

LITTLE’S DISEASE (see Cerebral Di- 
plegia). 

LIVER, ABSCESS OF, -Multiple hepatic 
abscesses result from the action of pyogenic 
organisms whi(;h reach the liver by one of its 
afferent or efferent channels. The organisms 
may be brought by the blood (1) through th»‘ 
arterial system, as in general pyoemia from any 
cause ; (2) by the ])ortal vein, in septic throm- 
bosis of that vein, or from a source of suppura- 
tion in the area which it drains : thus the 
infection may be derived from a suppurating 
or gangrenous appendix, peritonitis, intussus- 
ception, and many other lesions ; (3) by the 
umbilical vein, in the newly born, in umbilical 
sepsis. On the other hand, the abscesses may 
occur about the biliary tributaries, and be 
secondary to suppurative cholangitis of the 
larger ducts. Multiple abscesses are of patho- 
logical rather than clinical importance, and are 
sufficiently described in the articles on the 
conditions with which they are associated. 

Single abscesses occasionally result from those 
causes which more commonly lead to multiple 
abscesses. They may also be due to the second- 
ary invasion, by pyogenic bacteria, of such 
local conditions of the liver as actinomycosis, 
hydatid cyst, tuberculosis, or neoplasm. Trop- 
ical abscess falls into a different category (see 
Tbopigal Abscess). Ungmeab. 

LIVER, ACTINOMYCOSIS OF (see Ac- 
tin’ gmycosis). 

LIVER, ACUTE YELLOW ATROPHY 

OF, — A form of degeneration and necrosis of 
the liver, due to toxins, and producing a 
profound auto-intoxication. 

Acute and subacute yellow atrophy of the 
liver are due to toxins which cause necrosis of 
the liver-cells. Acute yellow atrophy produces 
a diminution in the size of the organ, but in 
subacute atrophy it may become larger 
than normal. The cerebral and other severe 
symptoms are due to auto-intoxication. 

Etiology* — The disease, especially the acute 

II — O 


form, is commonest in young adults, but may 
occur at any age. Subacute atrophy is tlie 
commoner form in children. Females are more 
often affected than males, owing to the associa- 
tion of the disease with pregnancy. 

Two factors apjiear to be concerned — (1) a 
toxin which attacks liver-cells in particular, 
(2) a liver incapable of dealing with toxins 
to the normal extent. 

The toxins are either chemical or microbic, 
and all act to a varying extent in three ways. 
They cause fatty degeneration and necrosis 
of liver-cells, resulting in auto-intoxication; 
cholangitis of the small bile-ducts; and in- 
creased viscidity of the bile. Some cause in- 
c,ieas(‘d blood destruction in addition. 

Examples of chemical toxins are trinitro- 
toluene, tetrachlorethane, arsenobenzol deriva- 
tives, chloroform, phosphorus, and arseniuretted 
hydrogen. 

Among the more important microbic poisons 
are those of syphilis, spirochsetosis icterohsemor- 
rhagica. infective and catarrhal jaundice. 

It is j)ossible that poisons produced in preg- 
nancy may be sufficient alone to cause the dis- 
ease, but undoubtedly many of the cases are 
due to the to.xin8 enumerated acting on a liver 
already weakened by dealing with the poisons 
elaborated in all pregnant women. 

Pathology.'— In acute yellow atrophy the 
liver is greatly shrunken, soft, and smooth. 
The colour on section is yellowish with 
red areas sijattered throughout its substance. 
The lobules can be recognized no longer. 
In sub-acute cases it is often larger than 
normal. 

When life is prolonged sufficiently, attempts 
at repair take place. The most necrotic parts 
become extremely fibrosed, and the less dam- 
aged (;(dls recover and proliferate irregularly, 
forming nodular swellings often called adeno- 
mata. 

It can be seen under the microscope that, in 
the red areas, where necrosis is most advanced, 
the liver-cells have disappeared and nothing 
but stroma and capillaries remain. In the less 
affected parts the liver-cells show necrosis or 
fatty degeneration. In subacute atrophy most 
of the cells are necrotic or degenerated. The 
bile-ducts show proliferation of the cells 
lining them, which causes the obstructive 
jaundice. If the condition lasts long enoiigh 
there is evidence of irregular proliferation 
of liver- cells, many of which are unduly large 
and show mitosis, and of proliferation of IrikH 
ducts. 
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S3nnptomatology. — At first the symptoms LIVERi CIRRHOSIS OF, — The term cir- 
are those of the sjxjcial condition which causes rhosis, which originally referred to the yellow 
the toxBBmic jaundice. Then the liver hecoines colour of the liver, is now used for any fonn of 
progressively and often rapidly smaller. In fibrosis of the organ. The chief forms are — 
many cases enlargement of the s|.>leen follows. Peric^.llu]ar. 

Increasing cholangitis (-auses deeper jaundice, Portal or multilobular, 

but one or two cases have been recorded ■with Biliary. 

no jaundice. Hamiorrhages occur from the More than one form may be present at the 
nose, stomach, bowel, or under the skin. The same time, causing a mixed cirrhosis, 
urine contains bile ])igment, allniinin and casts, 

and leucine and tyrosine. Vomiting and diar- Pertcellulati and Portal Cirrtiosts 
rhoea, followed by delirium, coma, and, in Etiology. — Secondary syphilis, especially 
some cases, convulsions, set in. the congenital form, is the most important cause 

Less severe cases may live for many months, of pericellular cirrhosis, and tertiary syphilis 
only to die of cirrhosis ; but occasionally to- causes gummatous cirrhosis. These are con- 
covery takes ]dace. sidered under Liver, Syphilis of. 

Diagnosis. —The most important signs ai c Portal cirrhosis is due to one of two factors — 
diminution in the size of the liver, with increaH(‘d (1) th(‘. a(‘tion of some toxin, chemical or micro- 
severity of th(^ constitutional sym])ioms. hie, conveyed by the portal vein or nianu- 
Deepening jaundice, inusistent vomiting, and factured in the liver itself ; (2) a deficiency 
especially haimorrhages occuiring at a ])criod of power, congenital or acquired, on the part 
■when the jmimary illness should he abating, of the liviu’-ci'lls to destroy toxins — or, very 

are warning signs. Tlie ap])caraiice of alhu- rarely, to nuschanic-aJ irritation by the ova of 

min and casts in a urine previously free from a ])arasitic worm. 

them is a valuable help, and tlie ]»r<‘scncc of Of the cheniical jxusons, by far the most 

leucine or tyrosiiu' is almost ])athogriomonic. important is alcohol. It is, liowevcr, generally 
(.'erehral symptoms aris(^ near th(‘. end of tlic accepted that ethyl alcoliol is not th(i direct 
illness. cause of the disease, tiiough some observers 

Prognosit.— The most jK'iitc cases all ter- think that the higher alcohols, such as amyl 
minatc fatally, and (^veii iu subacute erases the alcohol or ])otassium sulphate and hisulphate, 
mortality is high. Death jiiay take place as which are ])resent in wine and beer, may cause 
early as the second day, hut is most frecjiient it by their direct action. J'hc general opinion 
in the second and third weeks. is that alcohol produces fatty dcgcTieration of 

Treatment should he started at the first the Jivcr-cclls and so renders them susceptible 
sign of this grave dis(‘asc. The diet .should to the action of aliiiHuitary toxins, and that 
be fluid, fat-frcc, and contain little protein, by causing chronic gastro-enteritis it allows 
Dilute skimmed milk with the addition of the formation of alimentary toxins in excessive 
dextrose is sufficient. Saline ajicrients must amounts and nuiders the niu(‘Osa more per- 
be given to eliminate toxins. \'omiting can meahle to them, ('onslitutional incajjaeity of 
sometimes he checked by dilute hydrocyanic, the liver to destroy toxins undoubtedly plays 
acid (3 or 5 min. to a dose), or by tincture important ])art in this, as in all forms of 
of opium as a ])ailiative m(‘asiire, hut as soon portal cirrhosis. 

as possible sodinin bicarbonate 3 dr. and The disease is far commoner in alcoholic 

glucose 4 dr. to half a pint of water should than in temj)erate subjecjts, and is three times 
be given by the rectum eight-hourly, or sodium fr(*qiient in males as in fcjnales. tVrtain 
hie-arbonatc 2 dr. to a ])int of normal salines occupationsarehighly favourable to its dcuvelop- 
subcutaneously or intravenously twic^e a dav. ment, such as thos(j of the publican and com- 

Subacute cases have made excellent recoveries niercial traveller. TJje. frequency of its occur- 

with this treatment. j, ^ Lockayne rciice in dificKmt countries does not run parallel 

with the amount of alcoholic liquor consumed 
LIVER, AMYLOID DISEASE OF {sec tlmm. It is much commoner in England 
Amyloid Disease). than in Scotland, and in temperate regions than 

in the tropics. This is accounted for by the 
LIVER, OHRONIO CONGESTION OF indirect and complex action of alcohol. 

{see Liver Enlargement, Differential Chemical poisons used in the manufacture 
Diagnosis op). of munitions during the War have given rise 
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to cases of cirrhosis, and for many years we 
must bear tiiis in mind as a j)ossibIe cause 
in cases of obscure et iology. Examj)lea of these 
poisons are trinitrotoluene and tetrachlorethane. 
Organic and inorganic compounds of arsenic 
also can cause the disease. 

Microbic poisons fall into two main groups. 
In the first are those produced in the course 
of any long-continued gastro-enteritis. Apart 
from alcoholic gastro-enteritis, this is commonest 
in the East, especially in India amongst young 
Mohanimodans, Brahmins, and Hindus, owing 
to their fondness for hot condiments such as 
curries, pepper, cardamoms, and ginger, which 
caus<i chronic inflammation of tlic alimentary 
tract. Microbi(j ])()isons of the second grouf> 
have a si^ecific. action on the liver-cells, and 
the organisms in these diseases arc either 
susp(‘cted or known to multiply in the liver 
itself. Spirochetosis icterohfemorrhagic.a, sy- 
philis, relapsing f(i!V(‘r, kala-azar, and catarrhal 
jaundice are examples of these diseases. 

It is considcH'd probable, though proof is 
lacking, that bacteria are sotnetim<‘s conveyed 
to the liver by the ]>ortal vein or hepatic artery 
and, mullijilying tlicre, cause cirrhosis. 

The. spleen has becMi regarded by some as 
the site of origin of to.vins which can ])roduc(‘ 
jiortal cirrhosis. In many blood infections 
organisms colhict there in great numbers, and 
their toxins may reach tin* liver l)y tlie ])ortul 
vein. Malaria has been cited as an example, 
but cirrhosis is rare in this disease. Splenic 
anaemia is probably due to a ])rimary infection 
of the spleen, and recent work luis suggested 
that a stie])tothTix is the agmit. The cirrhosis, 
which occurs late in the disease, is almost c(^r- 
tainly due to poisons derived from the sple(‘n. 

Tortal cirrhosis in children is sometimes due 
to alcohol, which is given ])y ill-educated and 
intemperate parents to babie.-! or young (ddl- 
dren to keep them quiet. The etiology in other 
cases is obscure, but gastro-enteritis jdays no 
important role. Syjdiilis in children, as in 
adults, weakens the liver, and is well known as 
an indirect cause of true portal cirrliosis. 

The mechanical irritation of the liver due to 
the presence of ova of Schistosojua mansoyri^ 
which causes rectal .schistosomiasis, of A'. 
japonicnin, and more rarely of S. h(vmatobia, 
may give rise to a peculiar form of portal 
cirrhosis in heavily infected persons. It i? 
commonest in Egypt and Jajmn. 

Special forms of portal cirrhosis which de- 
serve separate mention are those found in 
haemoehromatosis (q.v.) and progressive len- 


ticular degeneration (see Lenticular DsaBineih 
ATioN, Progressive). 

Pathology. Morbid anatomy. — The use 

of the liver varies greatly. Sometimes it is 
much diminished, and the organ may weigh 
as little as 30 oz. This form is often spoken 
of as atrophic. In other cases it is very large 
and may weigh 180 oz. Every intermediate 
size is found. The enlarged cirrhotic livers 
show a high degree of fatty change in addi- 
tion to cirrhosis, and are sometimes referred to 
as hypertrophic —a term which should bo re- 
stricted to primary biliary cirrhosis. They are 
commoner in young people. 

Tlic surface of the liver is irregular; some- 
times the nodules are small and give it a granu- 
lar apy)earan(5e, at otlier times they are much 
larger and ])roducc the well-known hobnailed 
form. The nodules are tawny in colour. In 
cirrhosis due to specific infections or poisons 
used in the manufacture of munitions, and 
occasionally in the alcoholic form, there are 
large, nodular areas with very extensive inter- 
vening patches of fibrosis. These largo nodules 
arc sometimes spoken of as multiple adenomata. 

In reality th(‘y are the se.ats of active regenera- 
tion. 

The surfa(?(‘ is opaque owing to siibcapsular 
fibrosis, and may be adherent to neighbouring 
structures. 

On s(‘c.tion the organ is extremely tough. 
The cut surface exhibits islands of yellow liver 
substance, composed of varying numbers of 
lobules vseparat(‘d by a dense ineshwork of 
greyish fibrous tissue. There is also marked 
fibrosis of the portal sj)ac.es. Romctinies there 
is thrombosis of the portal vein or its branches, 
and there may be liaimorrhages in the liver 
substance or in the fibrous strands. 

Histology. — The iiver-(;e,lls, whatever be the 
cause of the disease, always show degenera- 
tive changes before there is increase of con- , 
nective tissue. Some cells become necrosed and 
others, less damaged, divide. This is much 
mon* obvious in cas(‘s due to trinitrotoluene 
and similar poisons, and in acute microbio in- 
fections than in cases in which the poisoning 
extends over many years, as in alcoholism. 
When regeneration has been active, the new 
hepatic cells are irregularly disposed and larger 
than normal. They are visible in the larger 
“ hobnails ” and in nodular hyperplasia follow- 
ing sufeacute yellow atrophy. 

In the early stages there is round-celled in- 
filtration in the portal spaces and between the j 5 
groups of lobules ; later it is seen in a8SOCH|5^ 
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tion with new’ and old connective tissue in 
proportions varying according to the duration 
and activity of the disease. 

Regenerative changes take ])lace in the small 
bile-ducts, so that numerous little blind canali- 
culi are seen in the filuous tissue ijotween the 
lobules and in the ])OTtal sj)ac<‘s. 

The spleen is often large and fibrotic. especi- 
ally in children and young jhu’sous. 

Symptomatology. In a certain pro})or- 
tion of cas(‘S the disease gives rise to no symp- 
toms and is discovered accidfuitally after death. 
In the majority the earliest syin]doms are loss 
of appetite, llatulonc(‘, nausea, and morning 
vomiting. Either ronsti]){ition or diarrhoRa 
may he present at first, or they may alternate. 
Diarrhma is Hom<'tim<‘S intractable in tin* latter 
stages. The complexion becomes sallow', and 
dUated vessels appear on the cheeks, nose, and 
conjunctive. Sj)ider nevi arci common on the 
face and body. The lijis are dry, the tongue 
is dry and furred, and tlie pharynx injected. 
Dilated veins arc often ])r('!sent over the up])er 
part of the abdomen and round the umbilicus, 
where they form the cai)ut Medus®, A line 
of small dilated venules along the line of 
attachment of the diaphragm is no indication 
of hepatic disease. 

Haemateinesis is common, and may he the 
first sign that the patient is sufiering from a 
serious malady. It is usually (•ojuous and oft(!n 
recurrent, but is seldom the immediate cause of 
death. It arises from the rupture of a dilat(‘d 
vein at the low^er end of the oesophagus, or 
much less often from congestion or su])(*rficial 
erosions of the gastric or pharynge.al mucosa. 
Hemorrhoids o(^(^ur, but do not so oftem cause 
troublesome symptoms as might be expected. 

The urine is scanty, very acid, and highly 
coloured owing to the presence of uroerythrin. 
On standing there is a heavy preci])ilate of 
pink urates. 

Jaundice, if it appears at all, is slight and 
often transient. It is a late sign. 

In advanctid cases the emaciation of the face 
and body is very striking. 

In atrophic cas(‘s there is diminution in 
the liver-dullness. When the liver is enlarged 
the edge may be felt, sometimes just below' the 
costal margin, sometimes below’ tlie umbilicus, 
and is very hard and sharp. The liver-dullness 
is increased upwards and downwards, and fine 
or coarse nodules can be felt on the surface. 
There is often some tenderness and dull aching 
pain in the right hypochondrium. An enlarged 
hard spleen can be felt in some cases, especi- 


ally in young subjects, and in the nmre acute 
eases. The abdomen is distended. Late in 
the disease ascites is common. 

Intennittent j)yrexia may be present in 
acute cases and in advanced ca'^os of a chronic 
type, 

Epistaxis aiul oozing frf*m the gimis occur 
late and are due to toxemia. 

TIic heart-muscle becomes flabby and cardiac 
dilatation ]))ay result. A systolic min'inur at 
the apex is often hoard. (Edema of the legs 
may lx* caused by heart failure or by ascites. 

Death may he due to single or rapidly re- 
peated ha'mateim'ses, to lu'art failure, or to 
toxaunia. In toxeniia c<‘rebral syiii])toms, 
drowsiness, delirium, (X)ma, or convulsions may 
terminates the illness. Death due to some inter- 
current disease, esjx-cially to pulmonary or 
peritoneal tubcu’culosis, is quite common. 

The total duration of the disease is very 
variable. The most rapidly progressive cases 
occur in young adults w’ho have beeui heavy 
drinkers, or follow subaeiite^ atro})]iy ; in such 
cases death usually occurs within tw'o to six 
months. In the juore chronic cases death 
generally tak(‘s jilaeiJ tw’o or more years after 
th(‘ sym])to?ns are well (vstablished. 

Diagnosis. — Rapidly progressive cases may 
resemble hypertrophic biliary cirrhosis, for 
jaundice and fever with enlarged liver and 
spleen may occur in both ; the course of 
portal cirrhosis, how’cver, is shorter and the 
jaundice, is usually transient. In this country, 
in a doubtful case a diagnosis of portal cir- 
rhosis is much more likely to prove correct 
than one of biliajy cirrhosis. 

Oases w'itli a large ]iv(*r and sple(m but no 
jaundice must be diagnosed from chronic 
'malaria. In the latter tlnu’e will be a liistory 
of attacks of ague ; amemia, w'hich is absent 
in cirrhosis exc(‘pt after an attack of hemat- 
eme.sis, will be jjresent. Low fever is com- 
moner in malaria. A history of tem])erate 
Jiahits is in favour of malaria, hut must not 
be trusted entirely. The sj)leen is generally 
laiger ii) malaria ; and j>arasite.s may be found 
in the blood, though tluy are often absent in 
Jiialaria, espe« iaIJy in the old eaeheeth*. eases in 
which enlarg(‘im‘nt of tlu^ liver is commonly 
found. 

Splcno-'incd Hilary lexikwmia may resemble cir- 
rhosis in the large size of the liver and spleen, 
but the spleen is usually much larger than in 
cirrhosis. A blood-count will make the diag- 
nosis certain. To chronic lymphatic leuhamia 
the same remarks apply, except that in this 
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disease enlarged lymphatic glands are almost 
always present and add another distinguishing 
feature. Splenic anmnia is much harder to dis- 
tinguish. Haemateniesis may occur quite early 
in this disease, and may recur. The spleen, 
however, is larger than in cirrhosis, and 
secondary amemia with leucopetiia is found. 
Since removal of the spleen is (*urative. in 
splenic. ana*niia, the differential diagnosis is 
of th(* utmost importance. When cirrhosis of 
the liver has (levelojH'd in a case of splenic 
anuemia and ])roduced tin* syndrome that is 
known as Banti’s disease, the diagnosis is still 
more difficult, but much l(!ss important. The 
pronounced anamiia is the juost valuable sign 
in favour of Banti's disease. 

Vrom fa I ty enlargement of the liver cirrhosis 
is distinguishable by the greater hardness, the 
nodular surface of the organ, and its .sharp 
edge. In fatty enlargermmt there are no signs 
of portal obstruction. 

Tertiary syphilis is gcmerally easy to dis- 
tinguish when the liv(*r is palpable, its surface 
in this disease being so much more irregular. 
Diagnosis is muc.h morti dilFicult when the 
liver cannot be felt owing to its small size 
or to the pres(‘nce of ascites. But other signs 
of syj)hilis are often present, and the Wasser- 
mann reaction is positive, though it must be 
remembered that true multilobular cirrhosis 
may supervene in cases of syj)hilis. 

Perihepatitis is oft(‘n confused with cirrhosis. 
The smooth, rounded, and often everted edge 
of the liver when it is ])al];)able in this disease 
is unlike the sliarj), irregular (idge in cirrhosis. 

A history of several ta])pings is much against 
cirrhosis, and aibiiminuria is in favour of 
})eri hepatitis. Ascites in 2>erihe[)atitis appears 
early whihi tlu*. nutrition is good, whereas in 
cirrhosis it o(?curs, as a rule, near the termina- 
tion of the illness. 

Honuj c.as(*s of malignant liver disease simu- 
late cirrhosis V(uy closely. The nodules on the 
surface of the liver may be larger and a smooth 
surfac(‘. may b(i felt between them, whereas in 
cirrhosis the whole surface is nodular. In the 
larger nodules in malignant disc^ase, umbilica- 
tion may be felt and so make the diagnosis 
certain. In new growth, jaundice and anaemia 
are more common. Its progress is quicker, 
and rapid increase in the general size of the 
liver or in the noduU^s indicates the presence 
of secondary growths. Careful examination 
will often reveal the primary neoplasm. En- 
larged glands near the left clavicle or at the 
umbilicus, or secondary growths in other parts 
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of the body, will establish the presenoe o! 
malignant disease. 

hydatid disease, deep in the liver, causes 
enlargement, but the organ is smooth and not 
so hard as in cirrhosis. The general health is 
not impaired and the symptoms of cirrhosis 
arc absent, with the exception of aching in the 
right hypochondriuiii. 

Tropical abscess of the liver may resemble 
cirrho.sis. X history of residence abroad, with 
or without a definite history of dysentery, 
can be obtained. Absence of dyspepsia and of 
alcoholism is in favour of arncebic infection. 
The liver is softer, smooth, and more tender, 
and tlu‘ sw»‘lling is often local in tropical 
abscess. Higher fever and leucocytosis are 
also valuable signs of this disease. 

In inirahcpatic suppuration due to other 
diseases the constitutional symptoms and pain 
and tenderness are still more marked. 

The clinical course of some eases of cirrhosis 
is very like that of intestinal obstruction. Just 
l)efor<‘. the onset of ascites there may be vomit- 
ing, extrcMue constipation with severe flatu- 
lence, and a history of previous alternating 
diarrlima and constipation. In such cases it 
is usually impossible to feel the liver. The 
appearance of the j>atient and liis history 
usually give sutfiei(*nt help to make differentia- 
tion possible. 

In cases of chronic, heart disease, with engorge- 
numt du<v to failure of compensation, the liver 
may be (mlarged and rather hard and there 
may be ascites. The diagnosis ought not to 
offer much dilficulty, exce2)t from cases ol 
c-irrhosis with secondary heart failure. When 
heart failuni is primary, the history of dysp^ 
nma and oftem pra‘cordial pain and palpita- 
tion is helpful. CEderna of the legs in morbus 
cordis generally j>re( 5 cdes ascites, and cyanosis 
is often a featur(\ Rheumatic cases occur 
earlier in life than cirrhosis, and there is 
cardiac enlargement with well-marked mur- 
murs due to valvular disease. 

In chronic tuberculous peritonitis there may 
be enlargement of the liver and spleen and 
ascites, but this disease occurs in young people, 
as a rule, and a thickened omentum can gener- 
ally be felt. The facies is unlike that of cir- 
rhosis. 

Enteric fever may resemble the acute form 
of cirrhosis of the liver in having fever, 
diarrhma, and a large spleen. The liver is 
usually palpable in these cases of cirrhosis, 
the spleen is larger, rose spots are absent, and 
the temperature is lower. A positive 
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reaction is present in enteric fever at the period ence of injudicious friends should, if possible, 
when diagnosis is difficult. be secured. Irritating foods such as curries, 

Kala-azar, which is endemic in the Mediter- pickles, and pepjier must fct' avoided. In 
ranean area and the East, may be mistaken cases due to chemical poisons absorbed in 
for cirrhosis, but the spleen is generally larger, carrying on a dangerous trade, the acute stage 
and pyrexia is present at the beginning of the of the illness will have necessitated its being 
illness and recurs periodically. Splenic ]}unc- given up, and it must not be resumed. Arsenic 
tMe, an operation by no means free from risk, is contraindicated. 

will reveal the presenc e of Leishman-Donovan Milk diet is necessary in the more acute cases 
bodies. auj late stages of more chronic ones 

The absence of persistent jaundice distin- When milk is not tolerated, huttermilk or 
guishes portal from ohstructive Inliary cirrhosis, skimmed milk must be substituted. 

Early eases of ha'fnochromatosis may be mis- Fats and proteins are not dealt with satis- 
taken for ordinary ])ortal cirrhosis, but when factorily by the damaged liver, so that fats 
it is w^ell established the peculiar bronzing of ought to be restricted and i)roteins given 
the skin is quite sufficient for differential in the form of boiled fish, eggs, and boiled 
diagnosis, even in the absence of glycosuria. chicken. Sugars are indicated for the liver 
If sugar is present in the urim‘ later than disease, but the chronic dyspeptsia may make 
three hours after tlie administiaticn of 40 grm. it impossible to give much carbohydrate food 
c)f gahictose, there is serious damage to the owing to the fermc^ntation produced. As much 
liver function, and diseases such as simple should be given as the dyspepsia permits, 
splenic anfciiiia, perihej»atitis, iuuiours, Inda- Iodides are supposed to promote the absorp- 
tids, chT()nic congestion, and enteric fever can tion of the excess of connective tissue, They 
be dismissed.^ A very early indication of should be given a trial, especially in view of the 
hepatic insufficienev is the production of a fact that syphilis is an indirect cause of portal 
deep-rose colour on adding two drops of cirrhosis in some cases. The value of iodides 
Ehrlich s aldehyde solution to 5 c.c. of mine, is probably based on their good effect in cases 
This is especially valuable when the symptoms of this class. 

are suggestive of cirrhosis but physical signs For the (jastrilis, sodium bicarbonate with 
are absent. ^ infusion of gentian before meals is useful ; it 

Pfognosis.-j— Portal cirrhosis is nearly al- also aids in combating acidosis. Bismuth 
ways progressive and fatal, ihougli in some com])ounds, esja^cially tlie salicylate, may be 
cases there is arrest of the fibiosis and suffi- employed with advantage to some patients, 
oient compensatory hyperplasia takes place (‘.specially when flatulence' is troublesome. In 
to maintain health. It is more rapid in young cases with atony of the stomach the following 
people than in old. prescrij)tion is effective : — 

A large spleen is of bad iirqiort and often 
indicates the imminence of hsematemesis or Liq. stiych. Tl\iii. 

ascites. Ascites usually presages early death, dil. ]]{k. 

and jaundice, fever, and oozing of blood from ‘ s 

the gums are of evil significance. (Edema ’ •“» I- • 

of the legs is also a bad sign. Increasing For constipation, morning salines or aperient 
emaciation is unfavourable. On the other w'aters sucli as Ajienta, Ilunvadi Jdnos with 
hand, a small liv(;r and spleen with well- meals, and a blue jiill or vegetable laxative at 
defined caput Medusa; indicates that the col- night, are the best. Alkaline w^aters such as 
lateral circulation is good and enables a better Vichy and Ajiollinaris are good. Mod(‘rate 
prognosis to be given. diarrhoea ought not to be ihecked, but, if it 

Treatment.- During the earlier part of the? be cxci^ssivt;, bismuth and opium, or taiinigen, 
disease the most imjjortant consideration is to will often control it. 

prevent further ingestion of toxins. In all Slight attacks of hamatemcsis du(; to oozing 
cases alcohol should be prohibited entire]}^ from th(5 cong(jsted gastric mucosa or from 
nor should alcoholic tinctures or chloroform small erosions are d(‘pendent on portal con- 
water be prescribed. W hen the nature of the g(;stion A sharp purgative followed by tan- 
occupation is such as to make the refusal of nigeii or bismuth is sufficient to chec'k the 
alcohol difficult, the patient should be per- bleeding. But for hsematenu^sis caused by 
suaded to change it. Bemoval from the influ- dilated oesophageal veins the treatment mupt 
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be the same as in cases of gastric ulcer. Abso- 
lute rest and rectal feeding for a week or ten 
days are the essentials. 

When onc?e ascites is established it is too 
late to do more than treat it by paracentesis 
abdominis. Death nearly always takes place 
after the first or second tapping. Earlier in 
the disease the onset of ascites may be delayeil 
or prevented by encouraging the formation 
of an efTicient collateral circulation between 
the portal and systemic veins. This can be 
done by the Talma-Morison operation, which 
consists in scraping the peritonemn of the 
liver and diaphragm so as to cause extensive 
adhesions. Sometimes it is further promoted 
by interposing the great omentum betw(‘en the 
two raw surfaces. Epiplopexy or suture of 
the omentum to the anterior abdominal wall 
is less severe but less effective. 

Operation may prevent ascites, but is of 
still more value in encouraging hyperplasia of 
the liver-cells, because the degenerative changes 
in them are the cause of death in many cases. 
If performed at all, it ought to be undertaken 
early in the disease. 

For toxcsmic symptoms such as delirium the 
best treatment is intravenous salines or salines 
to which sodium bicarbonate (2 dr. to a pint) 
is added. As a rule, this is only a means of 
prolonging life for a sliort time. 

Biliary Cirrhosis (Unilobulak Cirrhosis) 
Three forms of biliary cirrhosis are met 
with : 

1. Hypertrophic biliary cirrhosis, or 

Hanot’s cirrhosis. 

2. Biliary cirrhosis of infants. 

3. Obstructive biliary cirrhosis. 

The first two will be considered together, 
the third separately. 

Etiology. — Hi/pertraphic biliary cirrhosis is 
commonest between the ages of 20 and 30, 
but a number of cases ocemr in young children. 
Both sexes are equally affected. Several cases 
often occur in one family, and more than one 
generation may suffer. The disease is very 
rare in the British Isles, but is much commoner 
on the Continent. Alcohol, syphilis, and 
malaria play no part in its production. The 
typhoid group of diseases is thought by some 
to be the primary cause. The poison is con- 
veyed by the hepatic artery and is not due to 
ascending cholangitis. In the later stages of 
the disease multilobular cirrhosis may develop. 

Biliary cirrhosis of infants begins when the 
child is a few months old, and occurs chiefly 
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in Hindus in India. PerioeUular and ml- 
lobular cirrhosis are both present. It is prob- 
ably due to a specific infection. A form ol 
biliary cirrhosis like Hanot’s cirrhosis, but more . 
rapidly fatal and without enlargement of the 
spleen, is found in Mexico. 

Congenital stenosis of the bile-ducts probably 
begins as a biliary cirrhosis. 

Pathology. — In Hanot’s cirrhosis the liver 
is always very large with a smooth or finely 
granular surface. On section it is firm and 
dark green in colour. The meshwork of con- 
nective tissue is much finer and more uniform 
than in multilobular cirrhosis. The bile-ducts 
appear normal, and viscid bile is found in the 
gall-bladder. There may be local adhesions 
with sul)caj)sular fibrosis. The liver-cells show 
little cliarig(i until near the end of the disease, 
when degenerative changes begin. The con- 
nective tissue is much less dense and more open 
in arrangement than in portal cirrhosis. It is 
fairly uniformly distributed round each lobule, 
ar.d some fine intracellular strands develop. 
Newly formed bile-ducts are generally numer- 
ous. The small bile-ducts show evidences of 
inflammation and may be obliterated, and 
fibrosis occurs round them. Small calculi are 
sometimes seeu. The spleen is always very 
large, two to six times the normal weight, and is 
largest in cliildren. The capsule is often adherent. 

Symptomatology. -The chief characters of 
the disease are jaundice with periodic exacer- 
bations, accompanied by fever and enlarge- 
ment of the liver and spleen. The spleen is 
very often enlarged before any other indication 
of disease appears, and in the families affected 
some members never show any sign other than 
splenic enlargement. In other cases jaundice 
is the first sign, or loss of appetite, vomiting, 
diarrhoea, and hepatic pain. In the intervals 
between the exacerbations the tongue may be 
clean and the appetite good. The faeces are 
highly coloured and there is often diarrhoea. 
Polyuria is present. Bile-pigment and uro- 
bilin are found in the urine, which shows little 
tendency to deposit urates. During exacerba- 
tions there are often pain and tenderness over 
the liver and vomiting ; the stools may become 
pale and the urine be diminished. The liver 
feels very large, firm, and smooth, and the 
large hard spleen is easily palpable. The 
abdomen appears very large, especially in its 
upper half. Nutrition remains comparatively 
good for a long time. When the di£ea83 starte ; 
in childhood, development is retarded and 
fingers may become clubbed. 
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Only in those cases in which portal cirrhosis 
develops and ] proves fatal is hsematemesis or 
ascites met with. In the others death takes 
place from toxsemia or some intercurrent dis- 
ease. The illness may last from five t-o ten 
years. 

Diagnosis. — Some cases resemble the acute 
form of portal cirrhosis, but in tliis the dura- 
tion is shorter and the jaundice transient. 
Hcbinochromatosis is distinguished by the ab- 
sence of true jaundice and the frequency of 
glycosuria. Calculi in the bile-ducts may pio- 
duce intermittent fever and exacerbations of 
jaundice, but they occur late in life, produce 
greater jiain, and cause raucli less sjdenic 
enlargement. In hcnmolytic jaundice the jaun- 
dice is lighter and there is no bile in the urine. 
The liver is smaller and there, is fragility of 
the red corpuscles with anaemia. This disease 
runs a much slower course. Syphilis may pre- 
sent some clinical resemblances, but the Wasscr- 
mann reaction is jiositive and other syphilitic 
lesions may be present. Tuberculosis in rare 
cases reproduces all the characters of Hanot’s 
cirrhosis. Splenic anamia may be confused 
with cases in whi(5h splenic; enlargement is the 
only sign of the; disease, but in splenic anaemia 
haemorrhages and anaemia are likely to occur, 
whereas at this stage biliary cirrhosis gives 
rise to no symptoms. 

Prognosis* — Infrequency of the febrile 
j)eriods and maintenance of good nutrition in- 
dicate a prolonged lease of life. Rapid increase 
in the size of liver and spleen, with frequent 
attacks of fever and steady loss of weight, 
signifies that death will take place; j datively 
soon. Signs of portal cirrhosis make the prog- 
nosis very bad. All cases end fatally. 

Treatment. — No treatment can be more 
than palliative. A diet richer in fat and pro- 
tein can be allowed than is permissible in portal 
cirrhosis. Salines are valuable, Intestinal anti- 
septicjs, such as beta-naphthol 5 gr. t.d.s., or 
calomel, have been recommended, and hexa- 
mine (urotropine) 5 gr. t.d.s. may help to check 
the cholangitis. Pruritus due to jaundice may 
be allayed by calcium lactate 10 gr. t.d.s. by the 
mouth, and by sponging the body with carbolic 
acid (1 in 40) at bedtime. Pennanent dramu-ge 
of the gall-bladder has given good results. 

Obstructive Biliary Cirrhosis 

Etiology. — This is a rare sequel to obstruc- 
tion of the bile-ducts, and is generally due to 
calculous obstruction. The modem tendency 
to operate early has diminished it still further. 


It is not dependent on the obstruction itself, 
but on secondary infection of the larger bile- 
diicts. It is commoner in women than in men, 
and usually affects the middle-aged. 

Pathology. — The liver is enlarged in the 
early stages, but by the time cirrhosis is 
established it is smaller than normal. On 
section it is much softer than the liver of multi- 
lobular or hypertrophic biliary cirrhosis, and 
numerous dilated bil(;-ducts are visible, chiefly 
near the surface. The surfae.e is irr(;gular and 
dark green in colour. Only the larger ducts are 
affected, and they show evidences of cholan- 
gitis. The cirrhosis is due to the sjiread of the 
infective j>rocess from the interior of the ducts, 
and so is chiefly a biliary cirrhosis of the larger 
portal spaces. By an extension of the inflam- 
matory j)rocess a true multilobular cirrhosis 
may arise, and some intralobular cirrhosis may 
})e visible under the microscope. The liver- 
(;(‘lls become atrophic, and necrotic areas are 
generally pr(;sent. 

Symptomatology." -The symptoms of cir- 
rhosis are quite secondary to those of biliary 
obstruction. The outstanding feature.s are 
jaundice -with pale stools due to the obstruc- 
tion, and toxaemia due to the damaged liver-cells. 

Diagnosis. — The deep and j)ersistent jaun- 
dice and j)ale stools s(*parate this condition 
from portal cirrhosis. The small size of the liver 
and of the spleen are important points in sepa- 
rating it from hypertrojth'ic biliary cirrhosis. 
The stools are pah;, or if a stone has been passed 
there is a history of pale stools having occurred 
earlier in the di8(;ase. The pain of gall-stone 
colic is much more; severe than that of hyper- 
trophic biliary {;irjhosis. 

Prognosis. — This depends on the extent of 
the cirrhosis and of the damage to the liver- 
cells. It can only be ascertained by watch- 
ing the result of treatment, which in calculous 
obstruction (;oiisists in removing the stone or 
stones. Wh(‘n the jaundice has persisted for 
a long period, or when symptoms of toxaemia 
are prominent, the outlook is bad. 

Treatment. — The only adequate tieatment 
is to remove the obstruction, which is usually 
a cal(;ulus. Operation is useless when the 
calculus has caused complete obliteration of 
the lumen of the duct from cholangitis and in 
most non-calculous cases. After-treatment for 
the cirrhosis is the same as for portal cirrhosis, 
except that salicylates or hexamine (urotro- 
pine) should always be employed for the in- 
flammation of the bile-ducts. 

E. A. Cockayne.. 
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LIVER ENLARGEMENT, DIFFEREN- 
TIAL DIAGNOSIS OF. — True enlarge- 
ment of the liver must be distinguished 
from a}y}}arent enlargement, such as that pro- 
duced by displacement of the organ down- 
wards or forwards (src Visceroptosis). Care- 
ful physical examination, supplemented if 
necessary by screen examination with X-rays, 
will generally distinguish the one from the 
other. Well-marked cases of wandering or 
floating liver are rare, but minor degrees of 
hepatoptosis are not uncommon. True enlarge- 
ment of the liver may also be simulated by 
congenital ahnormalilies. In rare cases the 
left lobe of the liver is completely or almost 
completely absent, and the right lobe is corre- 
spondingly enlarged. The total amount of 
liver substance is not increased, but the right 
lobe forms a large abdominal tumour. Large 
or small pedunc.ulatcd masses of liver of con- 
genital origin arising from the lower border of 
the right lobe have also been described. A 
similar juocess known as Rieders lobe may 
be caused by cholelithiasis or by tight lacing. 
As a rule, none of these abnormalities gives 
rise to symptoms, but they have been mistaken 
for renal tumours, pancreatic cysts, and other 
abdominal tumours. If they cause pressure 
symptoms or pain, the.y may be successfully 
r(‘ moved, in the case of Riedel’s lobe the use 
of looser (corsets and treatment for gall-stones 
often r(‘lieve the symtitoms. In some cases 
showing no sym])toms laparotomy has been 
performed, and is the only sure means of 
diagnosis. 

True enlargement of the liver takes the 
following forms : 

New Growths. — These may be simple or 
malignant, primary or secondary, tiimple new 
growths are seldom large, and the large ones 
are only recognized by laparotomy. Malig- 
nant growths, usually secondary, are the com- 
monest of all causes of enlargement of the 
liver. The organ is often j)ainful and tender, 
with nodules of varying size; on its surface. 
Rapid increase in the size of individual nodules 
or umbilieation distinguishes this condition 
from sy])hilis or cirrhosis. Jaundice occurs in 
half the cases, ascites is less common. Pyrexia 
is often present. Rapid wasting of the 
patient is very characteristic. 

Hydatid Cyst. — Enlargement is usually 
local. The liver is smooth and no bard. 
Hydatids near the lower border feel tense and 
may give the “ hydatid thrill,” those on the 
upper surface often form a projection recog- 


nizable by X-rays. Eosinophilia is sometimes 
present. The general condition is good in the 
absence of suppuration. 

Sypiiius.— The liver is very irregular. 
Splenic enlargement is common. Jaundice is 
rare, but ascites is commoner. The general 
health is well maintained, and local symptoms 
are slight or absent. The Wassermann le- 
action is jmsitive, and other evidences of 
syphilis may bo found. 

TunERCiJLOsis.— The liver is seldom much 
enlarg<*d. Jaundice is very rare. Other forms 
of al)doininaI tuberculosis almost invar ably 
coexist. 

Acti.n'umvcosis.- -Clinical recognition is un- 
likely unless the disease is known to occur 
elsewhere, or the chest or the abdominal wall 
is penetrated. 

Amceiuasis.- This may cause hepatitis or 
tropical abscess. There is usually a history 
of dysentery. Pain, swelling, and fever are 
present. Rigors are not uncommon, jaundice 
is very rare. Local swelling on the uj)per sur- 
face may be revealed by X-rays. An abscess 
in this situation may simulate empyema. 

Malaria.— The spleen is generally enlarged 
more than the liver. There are wasting, 
cachexia, and ansemia, with leucopenia. Fever 
is sfddoni high, Slight icterus may be present. 
There is oft(‘n a history of malarial attacks, and 
the parasite may be present in the blood. 

Kala-aZar.' There may bo great hepatic 
and splenic enlargement with low fever and 
anaemia. The disease is confined to the 
Meditenanean area and the East. Leishman- 
Donovan bodies may be found by splenic 
puncture. 

Lymphadknoaja.— The liver is smooth, hard, ■ 
painless, and not tender. Jaundice is rare. 
The B})leen and lymph-glands are generally 
enlarged. Fever is present and may be 
periodic. 

Splenic An.^imia.— The spleen is much more 
enlarged than the liver. Early haBinateme^ 
is common. There is anaemia with leucopenia. , 
The skin may have a faint yellow tinge. 

H.emolytic Jaundice.— The liver and spleen * 
are large and hard. There is slight permanent 
jaundice, with urobilinuria. The red blood- 
cells are unduly fragile and reduced in number. 
The general health is fair. 

Lymphatic and Splenomedullaey Leu- 
kemia.— Both diseases cause e^rgement of 
the liver and spleen and anaemia. Diagno^ 
is rendered easy by means of a differential ^ 
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PSEUDOLEUKiEMIA InFANTUM OF VON JaKSCH. 
— This is a disease of infancy and is generally 
accompanied by great splenic enlargement. 
Petechial haemorrhages are common. There is 
marked lymphocytosis, and myelocytes and 
nucleated red cells are present. 

Portal (hKRiiosis of the Liver. — The 
organ is hard, and uniformly covered with 
small or medium -sized nodules. Pain and 
tenderness are absemi or slight. Enlarg(‘ment 
of veins, where the systemic and portal cir- 
culations communicate, is common. Ha)ma- 
temesis and dyspepsia are frequent. An 
alcoholic history is usual. Ascites and slight 
jaundice often develop towards the end of tJie 
illness, and pyrexia, (japillary oozing, and 
emaciation also occur at thi? stage. 

Hypertrophic Biliary Cirrhosis. — The 
liver is large and feels smooth and firm, and 
the spleen is greatly enlarged. Jaundice is 
permanent and the stools are generally dai‘k. 
The disease occurs only in young people. 

Hemochromatosis. — Bronzing of the skin, 
enlargement of the spleen and glycosuria 
make established cases easy to r(;cognize. 

Congenital Stenosis of the Bile-ducts. 
— This condition is confined to babies. There 
is progressive jaundice with white stools. The 
spleen may be enlarged, llaunorrhagcs are 
common . 

Biliary Obstruction. — The liver at first is 
large and smooth. There is progress.vc jaun- 
dice, and a history of biliary colic is often 
obtainable. 

Chronic Venous Congkstklv. " Tlic liver 
is tender and painful, and may jmlsate. Pul- 
sation in the veins of the neck jiiay be seen. 
Albuminuria, oedema of the logs, cyanosis and 
ascites are often j)resent. Signs o. chronic 
cardiac or pulmonary dise.ase are recognizable. 

Fatty Liver. — The organ is smooth and 
soft. Signs and symptoms of local disease are 
absent. 

Amyloid Di?5Ease. — This is found in syphilis, 
and also in long-continued su])])uration, es])eci' 
ally when associated with tuberculosis. The 
liver is smooth, very hard, and may be much 
enlarged. Ascites is common. Amyloid dis- 
ease elsewhere may cause splenic enlargcmient, 
pronounced albuminuria, and diarrhoea. 

Perihepatitis. — The edge of the liver is 
never much below the costal margin, and feels 
smooth, hard, and thick. Ascites is very 
common, but jaundice is absent. For a long 
time the general health is good. 

Toxemic Jaundice. — T here is usually a 


prodromal period, and the duration of the 
disease is short. Jaundice and ansemia are 
present in varying degrees. Fever is common 
and toxaemia profound. 

Catarrhal Jaundice. — The enlargement of 
the liver is slight. Jaundice is often deep, and 
associated wdth pale stools. Children and 
young adults are most often affected. The 
disease is usually brief and benign. 

Multiple Abscess of the Liver and Pyle- 
phlebitis. — The liver is large and tende *. 
Continuous fever is present, and there are 
often rigors. There may be some jaundice. 
The condition is obviously v(^ry serious from 
the begiiining. Cockayne. 

LIVER, FATTY (see Liver Enlargement, 
Differential Diagnosis of). 

LIVER, HYDATIDS OF (.see Hydatid 
Disease). 

LIVER, NEW GROWTHS OF— Hepatic 
new growths may be innocent or malignant, 
and the malignant growth may be primary 
or secondary. 

Etiology. — Innocent growths are common 
and are nearly always angiomata. They are 
usually small and single, but large encapsu- 
lated ones are found occasionally. 

Primary malignant growths may be car- 
cinomata, sarcomata, or cndotheliomata ; they 
are all rare. In adults the average age of 
incidence is over 40. Most of the cases in 
children described as primary sarcoma are 
syphilitic. 

Secondary malignant growths in the liver are 
much more eonimoii, occurring twenty to 
forty times as frequently as primary. Car- 
cinoma is about four times as common as 
sarcoma. The average age-incidence is about 
50. In carcinoma the most frequent sites of 
the primary growth are the stomach, colon, 
oesophagus, and pancreas. 

Pathology. — Primary carcinoma is single 
and massive, diffuse, or multiple, or it occurs 
in association with cirrhosis of the liver, pro- 
ducing cirrhosis carcinomatosis. 

In secondary malignant disease the growths 
are nearly always multiple and vary in size. 
They may be white, bile-stained, or hsemor- 
rhagic, and may be bard, or soft and even 
cystic owing to degenerative changes. Um- 
bilication is common in the slower-growing 
nodules. The liver is increased in size, and 
its greatest known enlargement is met with 
in this disease. 
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LIVER, SYPHHLIS OT 


Symptomatology. — Angiomata seldom give 
rise to symptoms, but very large ones may 
cause pressure or haemorrhage. 

In primary mali^ant di^ase the symp- 
toms differ little from those in extensive 
secondary new growths. Ascites is the rule 
in those associated with cirrhosis. 

Secondary malignan!; disease causes no 
hepatic symptoms in half the cases. In the 
others, loss of weight and anaemia may be the 
first signs. Later the patient becomes very 
weak and wasted, with sunken eyes and sallow 
complexion, and witli a peculiarly inelastic 
sldn. 

The abdomen may be greatly distended and 
covered with dilated veins. The liver rapidly 
enlarges, and nodules of various sizes, some 
umbiiicated, can often be felt on its surface. 
Usually it is tender and painful. Jaundice 
supervenes in about half the cases, and pro- 
gressively deepens. The gall-bladder is gener- 
ally enlarged. Pruritus may be very trouble- 
some. Ascites is a little less frequent than 
jaundice. (Edema of the legs may be caused 
by pressure, heart failure, or toxa3mia. Albu- 
minuria is unusual. Fever is not at all un- 
common and may be accompanied by rigors 
and leucocytosis. Secondary anaemia fre- 
quently occurs. 

Diagnosis. — Large angiomata cannot be 
diagnosed without exploratory laparotomy. 
Most cases of malignant disease are easy to 
diagnose, others so difficult that laparotomy is 
necessary. In a doubtful case examination 
under an aneesthetic is often sufficient. 

A large cirrhotic liver may simulate malig- 
nant disease, but the enlargement of the liver 
is more uniform and the nodules smaller and 
more numerous. The spleen is often enlarged 
and the eacliexia is of slower de.velopment. 
When ascites is j)rcscnt, tapping may be neces- 
sary in order to facilitate examination. A 
gummatous liver is often very like one infil- 
trated by growth, but the pain is less, the in- 
crease'. in size much slower, and general health 
less impaired. A positive Wassermann re- 
acition and improvement with iodides will 
settle all doubt. Simple and multiple hydatid 
cysts can be distinguished by their slower 
growth and smooth surface and by the absence 
of wasting. Pylephlebitis and hepatic abscess 
generally cause more fever, but may be simu- 
lated by a rapidly growing neoplasm. An 
impacted calculus in the common duct causes 
enlargement, but this tends to decrease, and 
the liver is smooth. The jaundice usually 


lessens after a time, whereas in malignant dis- 
ease it deepens. In cholelithiasis the g>H- 
bladder is contracted as a rule ; in new growth 
it is distended. A chronically congest^ liver 
has been mistaken for malignant disease. The 
general appearance of the patient and his 
history, together with the physical signs of 
heart disease, ought to prevent this error. 

In all cases the discovery of a primary growth, 
or of secondary deposits near the umbilicus 
or in the glands above the left clavicle, will 
remove all doubt. 

Prognosis. 7- Primary malignant disease 

progresses rapidly, and usually causes death 
in two to four months. In secondary malig- 
nant disease death usually occurs within six 
months of hepatic enlargements. 

Rapid increase in size of the liver, rapid 
wasting and symptoms of toxfiomia indicate an 
early termination. 

Treatment. — For large angiomata the treat- 
ment is excision. In malignant disease only 
palliative treatment is possible. For pain, 
aspirin, morphine, and opium compounds must 
be used, and the opium derivatives need not 
be restricted in a disease which lasts only 
a few months. Hot fomentations may give 
additional relief. For pruritus the best drugs 
are morphine or pilocarpine, gr. given sub- 
cutaneously, and calcium lactate by the mouth. 
Alkaline baths or s})onging with carbolic acid 
(I in 40) are also valuable. For vomiting, 
morphine, dilute hydrocyanic acid and bis- 
muth, cerium oxalate and tincture of iodine 
may he tried. Flatulence may bo controlled 
by creosote or menthol pills, and constipation 
is treated best by casoara or senna pods and 
salines. Ascites may require paracentesis 
abdominis. jj ^ Cockayne. 

LIVER, PUNCTURE OF (see Kala-aS5AR; 
Tropical Abscess). 

LIVER, RUPTURE OF (see Abdominal 
Injuries). 

LIVER, SYPHILIS OF.— Infection of the 

liver by the Spironema pallidum results in the 
following lesions : — 

Secondary. 

1. Pericellular cirrhosis. 

2. Cholangitis of the small bile-ducts. 

3. Fatty degeneration or necrosis of the 

liver cells. 

Tertiary. 

1. Gummata. 

2. Cirrhosis. 
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LIVER, SYPHILIS OF 


Indirect effects of syi)Lili8 are multilobular 
cirrhosis and lardaceous disease. 

Etiology.— Infection before birth occurs 
through the umbilical vein, and the disease is 
present at birth. When infection occurs during 
birth, the child a])|>eaTS healthy at first and 
shows signs of disease a month or six weeks 
later. It is commoner in female than )na.le 
infants. 

Congenital tertiary lesions dcvelo]) in child- 
hood, adolescence, or later. They may appear 
at any age bctweiui 10 and 30, but are com- 
monest about ])uberty. 

Acquired secondary syphilis chiefly affects 
young adults, esi)ecially males. Acquired ter- 
tiary lesions do not. become manifest as a rule 
until late middle age, often twenty years after 
the primary infection. 

Multilobular cirrliosis dm* to toxins of 
various kinds acting on a liver injured by 
syphilis may appear in childhood, but is much 
commoner in middle-aged adults. Universal 
lardac(‘ous disease occurs late in the tertiary 
stage. 

Pathology. — The livc'r in early congenital 

syphilis is enlarged, smooth, and firm. On 
section it cuts with more, difticiilty tJian usual, 
but may pnjsont no abnormal a])j>earanc(‘ to 
the naked eye. Microscopically there is seen 
to be diffuse uniform infiltration with round 
cells, which lie between the lobules, in the 
portal spaces and betw(‘en the individual liver- 
cells. Later, newly formed coimective-tissue 
cells can be s<H‘n in tlu^se positions, giving rise 
to a true peric(‘]lular cirrhosis. Sometimes the 
organ is studded witli grey specks, which are 
seen to be minute syfdiilomata or guminata. 
By special staining, spirocha'tes are seen 
throughout the liver. 

In secondary syphilis in adults there are 
fatty degeneration of tlie, liver- cells, which 
may j)roc(‘ed to necrosis, and cholangitis of 
the small bile-ducts, w]ii(di causes jaundice. 
Pericellular cirrhosis is ju'obably not very raj-e. 

In late hereditary and acquired syphilis the 
liver presents very varied ai)j)earance8. Syplii- 
loniata, appearing as pink masses of granula- 
tion tissue, constitute the first stage ; these 
form gummata, which are visible as sjdierical 
round masses suriounded by pinkisii con- 
nective tissue. Giant cells are often seen in 
them at this period. 

Later, caseation takes place and the fibrous 
tissue increases and loses its pink tint. Some 
caseous gummata become softened and others 
calcified, but the majority become partially 


or completely absorbed and the contracting 
fibrous tissue round them leaves deep scars. 
In addition, fibrosis takes place in the portal 
spaces. Syphilomata and gummata in all 
stages may be i)rcseTit at the same time, or 
the majority may be at the same stage of 
evolution. In hereditary cases there may be 
some pericellular cirrhosis also. 

In the immediate neighbourhood of the 
gutimiata tlicre are syjdiilitic. endarteritis and 
lardaeeous disease. I’cirihepatitis is found over 
superficial gummata. Gummata appear as 
spherical greyish or yellowish-white masses 
varying from the size of a pea to that of an 
orang<‘. Most of theiii lie. decj) within the sub- 
stance of the liver. When they have been 
numerous and the majority have been ab- 
sorbed, the (‘ondition is known as syphilitic 
(urrhosis. 

The liver is often contracted and extra- 
ordinarily distorted. Its capsule is locally or 
universally thickened, and nodules of all shapes 
and sizes project between deep fissures. The 
organ is very hard, and on section shows areas 
of normal liver intersected by bands of fibrous 
tissue. The liver-cells which are not com])res8ed 
appear fairly normal on microscopic examina- 
tion. The spleen is almost always largo, hard, 
and fibrotic, and j)crisplenitis is generally 
j)re8ent. 

A gumma may j)ress on a bile-duct, or fibrosis 
may constrict it, and so ])roduce jaimdic^e, but 
this is unusual. Ascites is a less uncommon 
sequel. 

Symptomatology.— No syni])toms attribut- 
able to the liver condition are produced in 
Iniancy. Jaundice is caused in secondary 
s^hilis in adults by cholangitis. Necrosis of 
liver-cells with auto-intoxication may cause 
acute yellow atrophy, but this is very lare. 
In the tertiary stage ptuihepatitis may cause 
l)ain in the right hypocliondrium. Pressure of 
a gumma in the. jiortal fissure may produce 
jaundice with attacks of pain and ascit(‘s. In 
the early stage > there is little interference with 
the general health, lat(‘T there may be cachexia 
and aii«L*mia. 

Diagnosis.-- -In inlants other liianifesiations 
of the disease are usually present, such as 
wasting, earthy complexion, rash, mucous 
patches, and anal condylomata. Tin; liver is 
hard and smooth and may he felt below the 
umbilicus, the spleen is enlarged and hard. 
Jaundice and ascites are both rare. The 
mother will often give a history of jjievious 
miscarriages. The condition with which con- 
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fusion is most easy is paeudo-leuksemia in- 
fantum of von Jaksch, ])ut a blood-count will 
diffe entiate the two conditions. 

The subjects of congenital tertiaiy syphilis 
are often undersized and infantile and have 
a characteristic facies. Rhagades, interstitial 
keratitis, llutcliinsoirs teeth, and ptiriostitis 
often accompany it, and the finger ; may be 
clubbed. The liver is hard and irregular, and 
as(;ites is often met with owing to })ortal 
obstruction or peritonitis. The sjileen is large 
and hard. 

In acquired secondary syphilis im}>li(\‘ition 
of the liver is indicated by the develoj)ment 
of jaundice. It is always associat(‘d with 
other signs of tlu^ disease such as sore throat, 
rash, mucous patches, and condylomata. 

In acquired tertiary syphilis other manifesta- 
tions ar<‘ less ofUm present than in congenital 
cases, but a history of a primary sore may be 
obtained. In portal cirrhosis there will often 
be found a history of dyspepsia and alcohol- 
ism, and the general health sufTers more, 
lleemateniesis and jaundice are much com- 
moner in cirrhosis. When the liver is en- 
larged in svjjhilis its extreme irn'gularity makes 
diagnosis easy. In malignant disease the liver 
may be as irregular as in syphilis, but umbilica- 
tion can generally be detected in some of the 
nodules. Rapid increase in size of individual 
nodules or of the w'hole liver is in favour of 
new grow^th, as are jaundices, pain, and tender- 
ness. Enlargement of tin; sfdeen is in favour 
of syphilis. Rapid wasting is common in new 
growth. Wlnm the liver is enlargtul, the 
smooth round edges in perihepatitis contrast 
with the nodular liver of syphilis, but when 
the organ is contracted, diagnosis may be 
very dillicult. Ascites is commoner in peri- 
hepatitis. The chronic course, anaunia, and 
cachexia of severe visceral syphilis make it 
superficial!}' resemble splenic ancemia, but 
heomatemesis is miicli commoner in the latter 
disease. 

In all forms of syphilis the Wassermaiin 
reaction is generally i)ositive and may settle 
a doubtful diagnosis. 

Prognosis. — When the disease has been 
contracted in uteio the child is often stillborn, 
or di(is soon after birth. When infection has 
occuriHid during birth the risk to life is con- 
siderable. The larger the liver, the worse is 
the pTospect of recovery. Jaundice is un- 
favourable. Acquired secondary syphilis of the 
liver is usually benign, but prognosis must be 
guarded owing to the possibility of acute 
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yellow atrophy. In congenital or aoqnliei 
tertiary ssrph^. enlargement of the liver and 
jaundice or ascites due to gummata yield 
r<‘adily to treatment, but when the jaundice 
or ascites is due to cicatricial tissue and cir- 
rhosis is established, the prognosis is bad, 
though life may be prolonged for years. 

Anaemia, cachexia, and lardaceous disease 
are bad signs. 

The results of treatment afford the only 
means of accurate prognosis. 

Treatment. — In severe cases in infancy it 
is best to begin treatment by mercurial in- 
unction, .5 dr. daily, and later to give hydrarg. 
c. cret. J gr. t.d.s. Diarrha'a can be controlled 
by adding pulv. ip.cac. co. J gr. to the grey 
powder. 'J’lie arsenical compounds are still on 
trial, (lood results liavc been obtained with 
snlpharsenol, which causes no local disturb- 
ance, and can be given subcutaneously or 
intramuscularly. Mercury should be used as 
well. Iodides should be given in the second 
and third year. This may produce a complete 
cure even in severe cases, and the Wassermann 
reaction may become negative. In secondary 
and tertiary syphilis, the best trea ment is 
novarsenobillon or some other arscnobenzol 
compound, but the dose must be small, as 
these compounds are liver j)oisons and the 
liver is already damaged by syphilis. For an 
adult 0-3 grm. kharsivan is enough, and for a 
child the dose must be still less. The arsenic 
is not eliminated for three weeks at least, so 
the int(^rval between the doses must be long. 
Tlu^ urine ought to be examined for albumin 
and casts, and, if syphilitic nephritis or any 
other form of kidney disease be present, mer- 
cury and iodides are pre erable to arsenical 
compounds. 

Arsenical treatment must be sui)plemented 
by intramuscular infections of grey oil once a 
week, or by mercury and iodides by the mouth. . 

E. A. Cockayne. 

LIVER, TUBERCULOSIS OF. — Tuber- 

culo.sis of the liver occurs in four forms: 

1. Miliary. 

2. Massive. 

3. Tuberculosis of the bile ducts. 

4. Glandular. 

EtiolO;j[y.— Miliary tabefcnlosia either forms 
part of a generalized tuberculosis in which 
bacilli liave been carried by the hepatic artery 
from an older tuberculous lesion, or is second- 
ary to an abdominal focus from which the 
bacilli have been conveyed by the portal vela. , 
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I have seen two cases in which no prima:y 
focus was found and the liver alone was in- 
volved. It is commonest in children. 

Massive tuherculosis and tuberculosis of the 
bile-ducts are nearly always associated with 
other forms of abdominal tuberculosis. Both 
are rare, but arc more frequent in children 
than in adults. 

Tuberculosis of the lymphatic glands of the 

portal fissure is very rare, Ixicausc; these le- 
ceive their lymph from the liver. 

Pathology. — Miliary tubercles are found 
under the capsule and in the substance of the 
liver. 

In massive tuberculosis a single or, more 
often, several largo caseous masses, firm 
and white on section, are found in the liver. 
Sometimes they break down and form abs- 
cesses. 

Tuberculosis of the bile-ducts begins as a 
miliary infection conveyed by the portal vein. 
Tubercles are produced in various j)arts of the 
I)ortal system and, after several months, break 
through into neighbouring bile.-ducts, and form 
cavities varying in size from a pea to a wal- 
nut, filled with green fluid. liocal cholangitis 
occludes th(‘ duct above and Ix'low. Tiic liver 
is moderat(‘,ly enlarged and no jaundice is 
produced. 

Symptomatology. -- Miliary tuberculosis 

produ(ies no ymptoms due to involvement of 
the liver. Massive and biliary tuberculosis 
cause no special effecjt ].)ut mereJy increase the 
severity of the general Hyni]»toms, Glandular 
tuberc^osis may cause jaundi(.‘.e. 

Diagnosis. -Massive tuberculosis cannot be 
diagnosed during life unless a caseous area 
be situated near the surface. If a lump be 
felt projecting from tlie surface of the liver in 
a case of abdominal tuberculosis, it will be 
due most probably to this condition. 

Biliary tuberculosis is seldom diagnosed. 
Moderate enlargement of the liver in a case 
of protracted abdominal tuberculosis may be 
due to it, but is more usually due to fatty 
degeneration. 

Prognosis. — This depends more upon the 
extent and characitt^r of the other tuberculous 
lesions than on the liver disease. 

Treatment. — No special treatment is avail- 
able. It must be directed to the primary 
abdominal lesion, usually tuberculous ulcera- 
tion of the intestines or peritonitis. 

E. A. Cockayne. 

LOBAR PNEUMONIA [see Pneumonia). 


LOBULAR PNEUMONIA [see Broncho- 
pneumonia, under Pneumonia). 
LOCKJAW [see Tetanus). 

LOCOMOTOR ATAXY [see Tabes Dors- 
alis). 

LORDOSIS [see Spinal Curvature). 

LUDWIG’S ANGINA. A submaxillary 
cellulitis, usually due to a streptococcal in- 
fection, though staphylococci and pneumococci 
arc also found. There is generally some prim • 
ary dis(*ase in the mouth cavity or ]>haTynx — 
a ])eriodontal abscess, an infection of the sub- 
lingual or submaxillary salivary glands, a 
lingual cellulitis or abscess. 

Symptoms. — A brawny area appears and 
.spreads rapidly to the whole submaxillary 
region. The m'ck becjomes stiff from the great 
swelling and infiltration which take place, and 
pain may Ix^ severe. The floor of tlu; mouth 
is cedematous and ])erliaps brawny. Often the 
tongue is swolhui, thrust forwards and partially 
immobilized ; it is covered with fur. Tartar 
collects around the teeth and saliva dribbles 
from the niout-li. The primary 'l(*sion may be 
found ill llie mouth. The constitutional syinj)- 
toms are sever(‘. Thc! patient is ill and has 
usually b(M*u juuch depre^ssed in health pre- 
viously, The condition is serious b<‘cause of 
its tcTultuicy to s])r(‘ad d(‘0])ly and wid(dy 
among tlH‘. cellular fascial planes of tlu* neek. 
Sudden (edema of the larynx is always to be 
borne in mind as a ])()ssi])le comj)lication. 
Oft.en there is dysphagia. 

Treatment. — Owing to the danger of a 
sudden onset of acute dyspnoea it is best to 
make incisions early. Three are necessary : 
one in the middle line in front, and one on 
(3ach side ov(‘r the subinaxillary triangle, 
parallel to the border of the lower jaw, the 
position of the facial artery being rem(*mbered. 
it is e.s.sential that these incisions should open 
up the deej) fascia along their wliole length 
if spread of tlic infection is to be stayed. 
As in other forms of cellulitis, no pus may be 
found, but the incisions are impe:ative. Boric- 
acid fomentations aui to be applied and the 
general condition strengthened. If it be i)Os- 
sible to keep the part sufliciently immobilized 
by sandbags, Carrel’s infermi; .cnt irrigation 
may be ojji ployed with advantage ; but the 
jmtient is often ill and restless, and will not 
submit to this restraint. The tongue may re- 
(piire incisions, and an offending septic tooth 
may need extraction. 0 . A. Pannett. . 
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LUETIN REACTION {see Serological or, better, in lean subjects at least, by grasping 
Diagnosis). them between the fingers inserted into the loin 

and the palm of the hand. The skin is rarely 
LUMBAGO. — Lumbago, or pain in the over-sensitive to touch or pinching, and pres- 
lumbar muscles due to ])ath()logical changes in sure or percussion on the bones does not produce 
them, is one of tlie coiniuoner minor maladies, puin miless the ligaments and tendons inserted 
It occurs cliielly in middle and old age, and affects into them are involved. Stretching the muscles 
both sexes and persons in all stations of life. by forward flexing of the trunk, or by lateral 
Etiology. "Most cases of simple lumbago flexion to tlie opposite side, also gives pain and 
can bo attributed to cxp<jsurc to wet or cold, or may lead to a reflex or protective spasm of the 
to a chill ; but the pain frequently starts after muscles. Patients are usually most comfort- 
work has thrown an unaccustomed straiji on able lying on the back on a firm bed. 
the lumbar muscles, or after a strain due to Occasionally lumbago is associated with the 
injury or a viohuit contraction of the museh's. symptoms of staatiea, owing perhaps to exten- 
Its fn'quency in rlieiimatitr subjects sugg(‘sts siou of the fibrotic changes to the sheath of the 
that it is a form of muscular rlieuinatisiu or m^rve, or to both conditions being due to the 
fibrositis ; in certain (;ases it is probably due to same cause. 

other forms of chronic or subacute infection. Diagnosis. -Pain in the lumbar region is so 
Gout is in rare, cases an etiological factor, frequently due to lumbago that other conditions 

Traumatic lumbago is due to physical injury of wliich may ]>roduce it may by inadvertence be 
the tissues, as the result of a blow or a sudden overlook(‘d. Dismac of the. iumhnr and sacral 
wrench. sjnne, espec-ially caries or tumour of the verte- 

Pathology. "There have been few oppor- brae and spondylitis, must be carefully excluded, 
tunities of studying the structural changes Cari<*s and infiltrating tumours frequently lead 
associated with lumbago ; it is juobably a to angular deformities, and they as well as 
form of fibrositis that involves th<* fibrous spondylitis limit all movements of this portion 
tissue within the ]iius('les as well as their fascia, of the v(U’t<*bral (column, not nuTcly those that 
sheaths, and tendons. No evid(‘n<'tvs of iiiHam- stretch tlie painful muscles. Further, these 
inatory changes have be(‘n discovered, but an v(‘rt(d)ral diseases develop more gradually and 
mdematous infiltration of the. tissues is common, are more (chronic, than lumbago, in which the 
In traumatic, lumbago various lesions liave onset is usually sudden and the duration short, 
been found in musch^s, particularly ruidure. or In arthritis of the sacro-iliac joint the pain is 
tearing of their fibres, small haemoiTliages, and most intense over the joint and spreads over 
a serous exudation, but tli(‘ tendons and liga- this half of the sacrum, which it fails to do in 
ments of the joints an; freqiumtly stretched or lumbago. J ntraspinal diseases rarely produce 
torn too. symptoms that can be confused with lumbago, 

Symptomatology. — The symptoms consist as pain excited by meningitis or by a tumour or 
of pain rederred to tlie lumbar muscles, and other diseases of the posterior roots radiates 
aggravated by movements that stretch them, round the whole side of the trunk and is not 
and by rigidity of the lumbar spine. The pain limited to the hinibar muscles. The lumbar 
often sets in suddenly after muscular effort, or pain of renal disease is more diffuse and wide- 
after bending, or lifting a heavy weight. It is spread than that of lumbago, and is not asso- 
at first limit.<;d to the muscles, and is described < iated wnth the same extreme tenderness of the 
as a de(;p-seated cramp-like pain ; later it may }iiiiscle.s to pressure. The referred pains of 
become diffuse and Sjiread over tin; ilium or pelvic disease and colitis may resemble those 
into the loin. The pain may he absent during of lumbago, but they are more superficial, the 
rest or in positions that allow the muscles to skin is hypersesthetic, they are scarcely in- 
reniain relaxed, but becomes severe when the fluenced by movement, and the muscles are 
muscles are stretched or called upon to contract not so exquisitely tender to pressure, 
by any movement. The spine is consequently Treatment. — Rest and warmth are the first 

held rigid, and the patient usually walks bent two e,ssentials ; if the pain is at all severe the 
slightly forwards with short shuffling steps, as patient should be confined to bed, with hot 
he avoids raising his feet by tilting the pelvis. applications to the lumbar region. Radiant 
On examination the lumbar muscles are heat is frequently very effective in relieving the 
found to be tender ; this can be demonstrated more acute pain. When the pain d imi n ia hee m ; 
by merely pressing on them with the finger-tips severity deep massage of the lumbar 
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should be employr^, combined with fjentle 
active and passive movements of the t>ack. 
The period of disability is certainly cut short by 
encouraging the j)atient to move about and 
bend his back wlum lie can do so without 
groat discomfort. 

Various drugs, (^specially those that relieve 
rheuniatism, as the salicylates, and ])articularly 
aceto-salicylic, acid. ar(‘ usually enij^loyed. 
They should bo admin ist (‘red in large doses at 
frecpient intervals during tlu* lirst day or two. 
Iodide of potassium is of use iji many cases. 
If the pain is very severe the coal-tar aual- 
gedcs and gelsemium may lx* administered. 
As the condition may become clironie in inert 
and neurastlienic subj(‘cts. it is important to 
urge the neeessity of niovejiKMit and exercisi* 
when th(^ sever<‘r paiji has disajijx'ared. Any 
chronic septic foci, as carious teeth, shonld he 


dealt with. 


Oonrx^N Holmes. 


LUMBAR ABSCESS {see 8riNAL Gabies). 

LUMBAR PLEXUS, LESIONS OF {sea 
Spinal Nerves, Lesions op). 

LUMBAR PUNCTURE.— This oj3eratum is 
performed for the following reasons : 

1. To remove cerebro-s])inal fluid for diag- 
nostic purposes and to estimate the pressure 
to which it is subjected. The procedure is 
always helpful and often m^ct^ssary, both in 
the differential diagnosis of the varieties of 
meningitis and in their separation from polio- 
encephalitis and ether simulating diseases. It 
assists also in the diagnosis of tabes dorsalis, 
general paralysis, and cerebro-spinal syphilis, 
by providing cerebro-s])inal fluid for a Wasser- 
mann reaction. 

2. To relieve pressure in cases of cerebral 
compression, especially in uuuiingitis, in hydro- 
cephalus, and ill ino])(U‘able ((‘rehral tumour. 
In meningitis its effect is ])erhaj)s more com- 
plex, for by the withdrawal of fluid the circu- 
lation is improved and more protective sub- 
stances are brought to the inflamed meninges. 

3. As a means of introducing medicaments. 
Examples are antimeniiigococcal serum in 
cerebro-spinal meningitis, antitoxin in tetanus, 
eucaine in strychnine j>oisoniiig 

4. To produce “ s])inal ana?sthcsia ” by the 
introduction of stovaine, novocain, or other 
local anaesthetic. 

5. For the relief of uremic coma or con- 

vulsions. 

6. Excellent results have been recorded in 
cases of lichen planus. 


Methods. — In the case of children who are 
conscious a general anaesthetic is necessary, 
but local anaesthesia may suffice for adults 
when the fluid is to be removed for diagnostic 
purposes. It is cssimtial to obtain as wide a 
space as possible l>etwe(Mi the neural arches 
of the V(‘.rtebr8e. For this purpose, in the case 
of children the back should be arched by 
bringing the head into close*. ])roximity with 
the knees. Wh(‘n the patient's condition per- 
mits, the adult may sit up and bend forward 
with the head low. The ncsedle selected should 
be 3 in. long, sind preferably made^ of jdatiniiin- 
iridium. It should he shaif), but with not too 
line a point. Some j)refer a small trocar and 
cannula, Imt th(i needle has the advantage that 
it can he fitted to a syringe, by which suction 
may he emjdoyod if n(jcessary. A sterile 
test-tube should be at hand to receive the 
fluid removed. The thecal space should be 
entered between the 3rd and 4th or 4tli and 
5t.h lumbar vertehree. As a guiding lino, that 
drawn betweam the highest points of the iliac 
crests is selected ; this crosses the tip of the 
4th lumbar spine, and the puncture may there- 
fore be made cither just above or just below 
this line. In the case of adults it is easier to 
insert the needle about half an inch from the 
mid-line, hut in children the mid-line itself, 
or just to its side, providtis readier access. 
The needle should be di ected upwards and 
inwards, and its entry into the thecal space 
is readily appreciated by a sudden diminution 
in resistance ; if hone is encountered the needle 
should be partly withdrawn and the direction 
of the thrust corrected. Usually the fluid will 
flow drop by drop through the needle, and 
should be coll(;cted in the sterilized test-tube. 
The first few drops may be allowed to escape, 
for they are not infrequently bloodstained. 
For diagnosis only 3 or 4 (;.c. need be col- 
lected, but for therapeutic purposes more 
should be removed. Thus, for ceiebro-spiiial 
meningitis the amount of serum injected 
is 20 or 40 c.c., and more than this 

aiJiount of fluid should have previously 
been witiidrawn. Tin* blood- pressure should 
he taken during tlu* injection ; a fall of 
20 mm. Hg shows that tin? maximum 
amount has been given. {Sec aJdo under Im- 
MU.MTY.) 

The risks of infection are vi‘ry small if 
proper precautions are taken, and no untoward 
symptoms follow jjiovided that the fluid is 
not removed too quickly or in too great a 
quantity. Frederick Langmead. 



LUNG, ABSCESS OF 

LUNACY, CERTIFICATION OF (see 


Insanity, Certification of). 

LUNG, ABSCESS OF.— The term abscess 
of the lung is applied to any localized collection 
of pus, and to certain diffuse suppurative 
processes in the lungs, although it is usual to 
exclude softening tuberculous focsi and dilated 
bronchi filled with pu.s. 

Etiology* — The exciting cause is the pre- 
sence of pyogenic organisms conveyed by 
inhalation, by the blood-stream directly or 
through infective emboli, or by direct extension 
from sup])urative proctiss in adjacent organs or 
tissues. The bacteria most commonly found 
are streptococci, staphylococci, bacillus coli, the 
pneumococcus and pneumobacillus, together 
with saprophytic or putrefactive organisms. 
Certain i)redisposing conditions are usually 
present promoting their action, and these 
include lowering of resistance of the lung due 
to disease, toxic agents or injury, and general 
debilitating conditions, notably diabetes. 

The following comprise the chief conditions 
in which pulmonary abscess occurs : — 

1. As a se(iuel of pneumonic processes, 

eitlier lobar or lobular, especially the 
inhalation or aspiration forms in- 
duced by septic conditions about the 
mouth, naso -pharynx and upper 
air- passages. 

2. Embolic abscensses from right-sided 

infective endocarditis, or from distant 
septic processes such as otitis, appen- 
dicitis, and thrombo- phlebitis. 

3. AbHces.ses from extension, such as 

occur in association with bronchiec- 
tasis, carcinoma of the lung or 
oesophagus, growth or abscess in th(^ 
mediastinum, caries of the spine, and 
abscess of the liv<ir. 

4. Following injury, including fractured 

ribs, perforating wounds, and inhaled 
foreign bodies. 

5. Suppuration of a hydatid cyst before 

or after rupture, though this is not 
strictly an abscess of the lung. 

Pathology. — Pulmonary abscesses may be 
single or multiple, localized or diffuse, acute or 
chronic. In cases following pneumonia, the 
abscess is usually basic, and often irregular in 
outline. The softened area is enclosed by 
oedeinatous and infiltrated lung tissue or by 
pneumonic consolidation. The close proximity 
of the bronchi renders early spontaneous 
rupture and evacuation common, so that a 

II — P 


definite fibrous wall is unusual, though this nuty 
develop around a chronic abscess, either before 
or after rupture. 

Abscesses of embolic origin are generally 
small and multiple, and may develop in any 
part of the lung. Suppuration due to a 
foreign body or to extension often causes large 
irregular collections, involving a considerable 
area of a lobe. A superficial abscess induces 
pleurisy, sometimes proceeding to secondary 
empyema and to pyo-pneumothorax if rupture 
occurs. 

Symptomatology. — Owing to the fact that 
abscess-formation is invariably a secondary 
process, the clinical manifestations are generally 
an aggravation of existing symptoms. The 
patient ai)pear.s gravely ill and develops severe 
fever of remittent or intermittent type, not 
infre(iuently associated with rigors. Before 
rupture, the actual pulmonary symptoms may 
be represented only by cough with very little 
muco-purulent expectoration, some dyspnoea 
and pain, the latter sometimes due to pleurisy. 
At this stage a blood-examination may reveal 
a considerable leiicocytosis. The sudden ex- 
pectoration of a considerable quantity of pus, 
due to rupture into a bronchus, is often the 
first symptom suggesting abscess-formation. 
This in generally followed by a fall of temper- 
ature and an amelioration of the symptoms, 
except that cough is now worse. The sputum 
consists of pus with some debris of lung tissue, 
especially elastic fibres, often with an alveolar 
arrangement. It usually has an unpleasant 
musty odour, occasionally foul, but less so than 
in gangrene. If free drainage is established by 
rupture, the patient may recover rapidly. On 
the other hand, the pus may re-collect, the 
fever and other symptoms return, and the 
condition become chronic or progressive. 

Physical signs. — A small deep-seated abscess 
gives rise at most to some local impairment of 
percussion note with weak breath-sounds and 
a few bubbling or crackling rales in the cedema- 
tous or consolidated lung tissue around. In 
embolic cases with multiple abscesses the signs 
may be indistinguishable from those of dis- 
seminated broncho-pneumonia. In localized 
abscess before rupture, they may simulate 
those of consolidation or encysted empyema. 
After rupture, signs of excavation are usually 
present. 

X-ray examination is sometimes of great 
value, showing an opaque area before rupture 
and definite excavation afterwards. 

Diagnosis. — Sudden copious expectoration^ 
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LUNG, ABSCESS OF 

ot pus containing elastic tissue, but no tubercle 
bacilli, after severe symptoms of septic type, 
is very suggestive of abscess. Before rupture, 
diagnosis is usually difficult. The condition 
may be suspected and exploratory puncture 
carried out, but in this case it is well to be 
prepared for immediate operation. 

After rupture, the following conditions have 
to be distinguished r (a) Excavation in ]»ul- 
monary tuberculosis. The history and the 
presence of tubercle bacilli in the sjjutum 
usually make the diagnosis clear, (h) Localized 
empyema, cspeciylly if of interlobar origin, 
(c) Bronchiectasis, {d) Gangrene of tlie lung, 
(e) Subphrenic abscess, (f) Fa‘tid broncliitis. 
The distinction from these conditions (cxcej)t 
the first) is considered in Luxe, GAKonEXE of. 

In embolic cas(^s diagnosis may bo almost 
impossible, the lo(;al signs being oversliadowed 
by the general j^yaeniia. 

Prognosis. — Apart from th('. pyaunic forms, 
the outlook, though grave, is not unfavourable. 
A fair proportion of cases in wliieh spontaneous 
rupture occurs recover conii)lctely, and the 
chance of recovery is nctaldy increased l)y 
operation in suitable cases. Cerebral absccsss 
may develop as a complication. 

Treatment. — When the abscess can be 
definitely localized befoi’e ruptim‘, surgical 
treatment should be advised if the patient’s 
condition will permit. When rupture has 
occurred th^*. decision is more difficult. If the 
temperature remains unsteady and symptoms 
persist, operation is indi(-ated, such as is 
described for gangrene of the lung. 

If secondary empyema occurs, ojieration is 
imperative. For a large; chronic cavity, some 
form of thoracoplasty may be necessary to 
allow the lung to shrink. 

Medical treatment consists in sustaining the 
patient’s strength, the evacuation of the cavity 
by postural manmuvres, and the administration 
of expectorants. Oeosote, garlic, and the benzo- 
ates may be given if the ex])ectoration is foetid, 
and antiseptic inhalation such as creosote, 
carbolic acid, eucalyptol, and terebene should 
be employed, alone or in combination. Intra- 
tracheal injections of menthol 10 parts, guaiacol 
2 parts, and olive oil 88 parts may also be 
helpful. The use of autogenous vaccines has 
seemed to be of real assistance in these cases, 
but should be avoided if drainage is unsatis- 

R. A. Young. 

LUNQ, ACTINOMYCOSIS OF {see Ac- 

nNOMTCOSlB). 


LUNQ, ACUTE SUFFOCATIVE CA- 
TARRH OF {see Suffocative Catarrh, 
Acute). 

LUNQ, ATELECTASIS OF (sec LuNG, COL- 
LAPSE OF ; and Atelectasis, Coxgenital). 

LUNQ, CIRRHOSIS OF {see Lung, 
Fjbrosls of). 

LUNQ, COLLAPSE OF.— This term is 
indefinite and covers a large number of con- 
ditions. It is generally agreed that obstruc- 
tion of a bronchus or Lroncliiolc causes a 
(‘.ollap.se or d(‘lJation in the an;a siip])]iod by 
it. Collap.se, therefore;, is pres(;iit in broncho- 
pneuinonia in .small areas, and in larger areas 
in such conditions as dij)ht}ieTia producing a 
membrane in tlie bronchus, a foreign body 
inhaled and cau.sing tumidity of the bronchial 
mucous imunbrane at the point of impaction, 
or a neoplasm obstructing the bronclius. The 
lung l)ccomes dt'llatcd from pres.surc by sur- 
rounding material, which may be a serous 
eflfiision, pus, or a neoplasm filling up the 
pleural cavity. Deflation also occurs when the 
expanding forc(; of the inspiratory muscular 
coiifraction is in abeyanc^c. 

In this article tin* last vari(;ty only is 
(le.scribed ; the remainder are discussed under 
the maladies with which they are associated. 

Etiology.— If tlie sujiine position is re- 
tain(;d for a jicriod of 24-36 hours or longer, 
and the paliejit remains quiescent, the lower 
lobes of the lung become deflated, respiration 
being carried on by the upper and middle 
lobes. This is exp]i(;able as a result of dimin- 
ished action of that part of the diaphragm 
that arises fiom the costal wall. The upper 
lobe, of the lung is rarely deflated ; when 
deflation occurs, it is due to paralysis of the 
sjiinal ])ortion of the diaphragm or of the 
chest-wall in the upper part of the thorax. 
Deflation of the lower lobe is common after 
operations or such serious conditions as lead 
to complete quiescence in the posture indicated, 
and may be found in pronounced toxic fevers 
sucli as diphtheria, typhoid, etc. 

Pathology. — Deflation may almost be re- 
garded as normal, but becomes pathological 
when the deflate(i lung undergoes infection. 
This may occur when the patient operated 
upon is at the time suffering from a cold, 
bronchitis, etc., or when infected material is 
inhaled during anaesthesia. In an inactive 
state the lung is a favourable seat for the 
development of infection, which is liable to 
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spread, and may be followed by consolidation Diag^oiit. — When no symptoms oeour, ik^ ^ 

of the finer parts of the lobe and pleurisy, condition will not be diagnosed unless a special 
Pleurisy may also arise from infection involv- examination is made. When the symptoms 
ing the parietal pleura covering the chest- suggest hronchitis or hroncho-pneufnonia the 
wall or the diaphragm, and, in a j)aticnt with signs of these maladies may be present, but 
the lower lobes deflated, causes very serious in a much leas degree than would be antici- 
syniptoDis. pated. 

Symptomatology. — Provided that there is The “ collapse attack ” is to be diagnosed 
no infection, there are few symptoms. A cer- from pneumonia and from embolism. The 
tain amount of shortness of breath may be onset of pneumonia is seldom so acute and is 
noticed, especially when tlie patient begins associated with rigor or vomiting ; alarming 
to talk. It is then seen that breathing is symptoms do not ensue in the course of a 
quickened, only a f(iw words being produced few minutes. In pneumonia, again, the abdo- 
without the inteu vention of a respiratory minal muscles on the side affected are tense ; 
eSort. A frequent and non-productive cough, in the condition here desciibed they are lax. 
loose in character, may be present, and occa- Pulmonary emholistn is equally sudden at its 
sionally complaints are made of constriction onset. Wlieu in embolism the patient’s con- 
about the upper part of the chest. When a dition is so serious as to resemble a collapse 
mild bronchitis supervenes, the cough is similar attack, it is almost certain to be fatal, or, if 
but more troublesome, and great diliiculty not fatal, is followed by heemoptysis con- 
is experienced in expectoration. A rise in siderable in degree. 

temperature often occurs ; it is out of pro- Prognosis. — In ordinary cases of deflation 
portion to the physical signs, of which few following posture, recovery results, for directly 
can be detected. the patient begins to move about and to 

Should pleurisy develop, its onset may be breathe deeply the lobe becomes active. Tie 
associated with very alarming symptoms. The collapse attack, although so alarming in char- 
patient sits up, struggles for breath, and be- acter, practically always gets well, a con- 
comes cyaiiosed ; the respirations may rise to siderable degree of relief ensuing within forty- 
50 or 50 per minute ; tlie pulse becjomes irregu- eight hours. It may, however, be followed 
lar, rising to 150 or higher; and pain is com- by pneumonia, bronchitis, etc., which will run 
plained of in the region of the sternum or of their usual course. 

the costal margins. This combination of sign.s Treatment.- -deflation, being a natural 
has becui termed a (X)llapse attack.” event, requires no special treatment. If a 

On careful examination an area of diminished cough develops, it is advisable to make the 
resonance can be found ])osteriorly in the tri- patumt expand his lower lobes by turning him 
angle formed by the spines of the vertebrse, a to one side or the other and by making him 
line drawn horizontally from the spine of the talk and generally help himself. Such move- 
eighth or ninth vertebra and the fifth or sixth ments require the action of the abdominal 
rib. Over this area the breath-sounds arc muscles, which brings with it expansion of the 
diminished, indistinct, or bronchial ; the voice- lower lobes and should be practised. When 
sounds bronchophonic or segopbonic. With a the exigencies of the operation allow, patients 
“collapse attack” there are signs indicating should be raised on pillows on the following 
that the lung on the unaffected side is extremely day at an angle of 40° or 60°. With bron- 
hyperactive. On the affected side there is chial infection, the usual treatment for 
general deficiency of breath-sounds with lack bronchitis may be instituted. In the event 
of movement, especially noticeable in the of a collapse attack, nothing should be 
upper part. Some rales are heard over the done to restrict the movements of the 
lower lobe, and examination of the heart will patient, who must be allowed to select tluit 
suggest that it is displaced towards the affected position which is most comfortable for him ; 
side. In the most serious cases pain is com- hot applications to the painful areas are 
plained of in the shoulder as well as in the comforting, stimulants should be us^ if re- 
sternal region, and there is dysphagia. The quired, and an injection of morphia J gr. 
temperature runs up to lOS'" F. or more within is of great value. The subsequent course of 
the next few days, and within this period, in the disease should be treated according to the 
most cases, friction is audible in the neigh- indications. 

bourhood of the sixth rib or below. In a few cases the lower lobes zrauun 
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expanded ; anything which will induce deep 
breathing such as a blow bottle, wind instru- 
ments, singing, and so forth, should then be 
tried. The patient should also be instructed 
to distend the abdomen — “ abdominal breath- 
ing.” If all these fail, the Japanese method 
of inserting a needle and exploring the lower 
part of the chest will almost certainly be 
effective. In order to achieve the maximum 
effect a local anscsthetic should be dispensed 
with. 

Too much stress cannot be laid on the im- 
portance of preventing infection of the lungs 
during ana3sthesia. Attention sliould there- 
fore be given 1o the iij)per air-passages, the 
tonsils, teeth, and so forth. Operations sub- 
sequently involving the supine jmsture should 
not be undertaken, when they can be avoided, 
in the case of a patient with catairh of the 
air-passages. Charlton Briscoe. 

LUNQ, CONGESTION OF.— The capil- 
lary vessels of the alveolar walls are dilated 
and filled with blood in a variety of conditions, 
both inflammatory and nuKdianical, giouped 
as congestion of the lungs. 

The inflammatory causes of coug<'stion 
may be divided into acute, as scsen character- 
istically in the earliest stage of pneumonia, 
and chronic, as in i)ulinonary tuberculosis. 
The chief clinical interes of coug(;stion is to 
indicate the stage of the disease which is pre- 
sent, and it should therefore be regarded morc^ 
as an evidence of disc^ase than as a clinical 
condition. It is present at the onset of pneu- 
monia before consolidation takes jJace. The 
physical signs reveal little that is abnormal 
apart from a change in the j)ercussion note 
and a diminished air entry. Coiigtistion of 
the lung may also be encjountered at the 
onset of typhoid fever. The early develo})- 
ment and the peripheral extesnsion of pul- 
monary tuberculosis are accojupanied by local 
congestion. 

The pathological condition shows in micros- 
copical sections the alveolar walls distended 
and consisting almost c()mj)leU‘ly (»f dilated 
capillaries with their contained red blood- 
corpuscles. Some exudates may be present 
in the alveolar spaces, with a few red cor- 
puscles and epithelial cells in the fibrinous 
exudate where the inflammatory jjiocess is 
passing into the stage of consolidation. In 
tuberculous processes the characteristic multi- 
nudeated giant cell will be present with its 
surrounding cell-proliferation free from blood- 


vessels, and congestion of the alveolar walls 
in the zone beyond this. 

The mechanical causes of congestion arc 
seen characteristically in cases of heart failure 
and, more particularly, in mitral stenosis. 
When the force of systole of the left auricle in 
conjunction with the suction action of the left 
ventricle is insufficient to overcome the ob- 
struction to the flow of blood through tlie 
stenosed mitral valve, the auricle fails to empty 
itself. Blood i.s still being forced by the right 
ventricle into the alveolar capillaries, which 
dilat(‘ and become congested. This is chi(*fly 
seen at the bases, wheu’e gravity acts as an 
additional factor. Breathlessu(‘ss develo])S and 
ph\-.sical examination rev(5als diillm'ss at the 
))ases, diminished air ejitry, and crepitations, 
more obvious on the sid(‘ on which the patient 
lias been lying. This (jondition is jircsent in 
many forms of heart failure, esj^ecially in disease 
of the mitral valve and the later stages of 
auricular lilirillation, and in auricular flutter. 
Other mechanical causes of congestion arc 
mediastinal growths and thoracu; aneurysms, 
while occupational kyjihosis and skeletal de- 
formities involving the chest also produce it. 
Finally, it is present in the later stages of 
severe infections, such as tyjihoid fever. It 
is almost consist imtly presimt in greater or 
less degree as a terminal condition in all except 
sudden deaths. 

The pathological condition of congestion from 
mechanical causes sliows the same dilatation 
of the capillary vessi^ls, and a number of red 
h]ood-corj>uscles in tlie alvi'olar spaces. These 
become foreign bodies ; they are taken up by 
the ejiithelial cells and disintisgrated, and the; 
iron of the lisemoglobin is dejiosited in the 
lymphatics and alveolar w’alls, giving the 
characteristic aj)]>eaTarm^s of brown indur- 
ation ” of the lung. 

A diagnosis of congestion of the lungs is 
no more final than would be a diagnosis of 
haimoptysis. The essential diagnosis is that of 
the disease of whiish the congestion is only an 
accompaniment. The prognosis and treat- 
ment depend on the cause. 

A. Hope Gosse. 

LUNG, EMBOLISM OF.— A cutting off of 
the arterial blood sup^Jy to a portion of a 
lung as a result of obstruction to the lumen 
of a branch of the iiulmonary artcuy by un- 
dissolved material conveyed in the blood- 
stream. 

If the patient survives after the main blood 
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fupplv to a lobe or part of a lobe is cut off, 
and the collateral circulation is inadequate, 
an infarct of the lun^? results. 

Etiology. — Embolism may result from the 
formation of a thrombus in the right side of 
the heart or in the j)ulmonaTy artery, asso- 
ciated with heart failure. A part of this 
thrombus becomes detached and obstructs the 
lumen of an artery supplying the lung. 

Embolism may also oeemr as a result of 
thrombosis in the systemic veins and the detach- 
ment of a portion of the thrombus. Examples 
of this may be observed in such conditions 
of thrombosed veins as occur with varicose 
veins, in the convalescent stage of enteric 
fever, after parturition, in all cachectic and 
anaemic conditions, and following abdominal 
operations, especially appendicitis. 

A rare cause is blocking of the terminal 
ai-tcrioles and capillaries by globules of fat 
after fractures of the long bones. These may 
be f(‘,w and unaccompanied by syraj)toms and 
physical signs, or sO numerous as to be the 
cause of sudden death. 

Air-embolism, in which the capillaries are 
blocked by bubbles of air, may occur as a 
result of injury to a large vein in the neck 
and suction of air into its lumen. The small 
amount of air which is sometimes introduced 
into the veins in the administration of drugs 
by intravenous injections is not productive 
of synif)toms, though naturally its admission 
should be avoided. 

Symptomatology. — Sudden death results 
ill those cases in whicli the blood supply to the 
whole or a large portion of one lung ia cut off 
either by an embolism of a primary division 
of the pulmonary artery, as occurs in asso- 
ciation with venous thrombosis, or by multiple 
emboli blocking luiincrous arterioles, as in fat- 
embolism. 

When an artery supphdng a smaller area 
of the lung has become; occluded an infarct 
may be formed, the symptoms of which arc 
of sudden onset and characterized chiefly by 
dyspnoea, haemoptysis (which may be profuse), 
and pain in the chest. The physical signs of 
an infarct arc dullness over the infarcted area, 
bronchial breathing, increased vocal resonance 
and fremitus, and rules. Later a pleural rub 
may be heard over the pleural surface of the 
infarcted area, and this may go on to effusion. 

As infarcts of the lung are often associated 
with heart failure and are a terminal event, 
the physical signs of an infarct are often 
obscured by those of passive congestion. 


LUNG, FIBROSIS OF 

Embolism of the lung may occur withoul 
giving rise to any symptoms or physical signs. 
This is due partly to smaller arteries being 
affected, and more especially to the establish- 
ment of a satisfactory collateral circulation, 
and is dependent upon efficient action of the 
heart. An arteriole may be blocked without 
any death of the lung-tissue resulting. 

Pathology. — The only essential feature in 
the pathology of embolism of the lungs is the 
presence in the blood-stream of undissolved 
material blocking a branch of the pulmonary 
artery. With infarcts of the lung there is 
necrosis of portions of the lung-tissue. In- 
farcts occur more frequently in the lower lobes 
than in tlie upper, at their bases rather than 
at their apices, more often in the right lung 
than in the left, and arc more frequently 
multiple than single. 

Diagnosis. — The presence of one of the 
dis(‘ases which give rise to embolism and 
infarcts, the sudden onset of symptoms re- 
ferred to the lungs, and the development of 
tlie physi{;ul signs make the diagnosis probable. 
From pneumonia, embolism is distinguished 
by the lower temperature and the course. 

Prognosis depends on two factors-~the 
amount of lung-tissue which has been deprived 
of its cinmlation of blood, and the cause of 
the infarct. When sudden death has been 
escaped there is a tendency for pneumonia to 
develop. Apart from these considerations, the 
prognosis depends upon the cause. 

Treatment is largely prophylactic, for 
embolism may often be avoided by careful 
nursing and adequate rest. The same mea- 
sures are essential when embolism has taken 
place. Treatment must also be directed to 
removing the cause, since embolism and infarc- 
tion of the lung are always secondary. 

A. Hope Gosse. 

LUNG, r EMPHYSEMA OF {see Emphy- 
sema). 

LUNG, FIBROSIS OF {syn. Chronic Inter- 
stitial Pneumonia). — A disorder of the lungs 
in which the predominant feature is a chronic 
inflammatory invasion of the alveolar or 
bronchial walls, with resulting scar-formation; 
it may either be diffuse or extend from the 
interlobular septa or the pleura. 

Etiology. — The involvement of the tissues 
by fibroid changes usually begins iMidiousl^ 
and is chronic from the outset, but it may do 
the result of an acute infection such as pneuy 
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monia. It is seen at all ages, in childi'cn as 
commonly as in adults. In a rare form it is 
the result of a lohar jmeumonia in which the 
exudate into the alveolar spaces has hecoiue 
organized and combined with fibrotic changes 
in the alveolar walls. It may result from a 
broncho -pneumonia, and sometimes appears io 
extend from thi*- jileura as a result of acute 
pleurisy. Certain occupations, such as those 
of flint-knappers and stone-masons, involving 
the frequent inhalation of minute particles 
of silica which become lodged in the alveolar 
walls, juoduce a chronic inflammatory re- 
action. In many cases the clause cannot be 
determined, and it may be that a healed tuber- 
culous focus, compression of a bronchus, or 
even syjihilis is the hiddcui cause. 

S3rtnptomatology. — In a well-developed 
case the cardinal symptoms of diseases of the 
chest are present — shortness of breath, pain, 
and cough. The shortness of breath is noticed 
particularly on exertion, such Jis walking up 
hills or ascending stairs. At other times the 
breathing may be unafTected. Cough is very 
frequently troublesome and persistent ; bicmop- 
tysis occurs in many cases. For these reasons 
the condition is very frequently mistaken for 
chronic pulmonary tuhorculosis. I’ain in the 
chest may be present, but it is not a constant 
symptom. Clubbing of the fingers and toes 
is common, as also is cyanosis. Tlie ehara( ter 
of the s])utum varies : it is frequently ofT<‘iisive 
when there is an accomjianying diJatatiiUi of 
the bronchi or bronchioles. All synqdoms are 
aggravated by an attack of bronchitis. 

The physical signs are characteristic when the 
fibrosis is uniJat(‘ral and difl'use. On insjiection 
there is flattening of the ch(‘st, with liollows 
above and below the (Oavicle on t)ie affected 
side. The shoulder is droo])iug, the intercostal 
spaces are reduced, and the spine is curved. 
The chest on the healthy side appears bulging 
in eontrast. On ])alj)ation there is little or no 
expansion on the affected side, movement on 
inspiration being confined to the unaffected 
side. The vocal resonance is increased unless 
the fibrosis has resulted Jrom an acute ])Ieur)sy 
with a consequent thickening of the pleura. 
The apex beat is displaced towards tlie affected 
side. The percussion note is dull over the 
whole of the fibrosed lung, whereas over the 
healthy lung the note may be hyper-resonant. 
The air entry is poor, and the breathing bron- 
ehial in character. Often coarse rales are 
heard, but at times the chest may be dry 
i^nd moist sounds absent. In the oj)positc 


lung the signs may be normal, or merely those 
of emphysema. 

When the condition is bilateral the signs are 
very different, as both lungs share in the com- 
pensatory emphysema, which may partly or 
entirely mask the signs of fibrosis. Clubbing 
of the fingers may then help, as it is more con- 
stant in longstanding fibrosis than in any other 
condition ; it scrv(\s to indicat(^ to some de- 
gree the extent of the fi])rosis when the heart 
is normal. Between the unilateral and the 
bilateral ty])es of cases all degrees and grades 
may be found. For instance, the fibrosis may 
be more localized than in the unilateral type 
described, in which case it usually occurs 
at the base of the lung or near the hilum, 
tliough if it is the result of a healed tuberculous 
focus it will probably be near the apex. 

Fibrosis accompanies many morbid condi- 
tions of the lung, such as chronic tuberculosis, 
bronchiectasis, abscess, hydatid, syphilis, and 
even chronic bronc/hitis and emphysema, but 
it is not the predominant feature in these 
cases, and so they have been excluded from 
consideration here. 

Diagnosis. — In typical cases the diagnosis 
is simple and the piiysical signs aie conclu- 
sive. But in very many cases of fibrosis a 
diagnosis of chronic 'pulmonary tuberculosis is 
made, and is sojm'.tiTnes only cornT-ted by re- 
peated examinations of the sputum for tuber- 
cle bacilli over a period of weeks or even 
months. This differentiation is of the utmost 
importance to the patient, as tlic presence of 
fibrosis is not inconsistent with a restricted 
life for very many years, whereas if the signs 
were attributed to active pulmonary tuber- 
eulo.sis th(‘. ])rognosis whould be giave. In 
atteinj)ting to ascioi.-iin the causes i}i o])srure 
cas<*s, a Wassernianu t(‘st may assist. 

Treatment. — During the early stages of the 
disease resulting from unresolved pneumonia 
or pleurisy something may he done to minimize 
the damage. Painting the chest with iodine 
once daily for several days, combined with a 
prolonged course of full doses of jjotassium 
iodide, will hel]). 1 have ktiowii the moist sounds 
which at one tinu; weje very numerous entirely 
disappear during a course of creosote va]jour 
inhalations for twtmty minutes daily in a closed 
room. Motor goggles should be worn to pro- 
tect the eyes from the fumes. In the later 
stages nothing can be done (jxcept the avoid- 
ance of the cause if still acting, symptomatic 
treatment, and the treatment of complications 
such as bronchitis and pneumonia as they 
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arise. A carefully regulated sedentary life in 
a mild climate, when practicable, is not in- 
consistent with many years of comfortable life. 
Unless the patient succumbs to some acute 
complication or to haemoptysis, eventual heart 
failure will probably bring about the termina- 

A. Hope Gosse. 

LUNG, GANGRENE OF.— Necrosis of 
localized or diffuse areas of lung tissue and 
their invasion by putrefactive organisms. 

Etiology. — The disease is invariably 
secondary, and the necrosis of the lung tissue is 
usually induced by infection of areas in which 
resistance has been lowered by disease, toxic- 
agents, or injxiry. It is favoured by debilitating 
conditions such as diabetes, alcoholism, and 
malnutrition, and iS also commoner in the 
insane. The chief conditions leading to gan- 
grene of the lung are — 

1. Pneumonia, though gangrene is less 

common than abscess as a sequel of 
this disease. 

2. Broncho-pncumonic processes, especi- 

ally those due to the inhalation of 
septic particles or infective organ- 
isms from discas(\s of the mouth, 
naso-pharynx, larynx, and bronchi, 
or during anaesthesia. Among 
these disease's may be mentioned 
carcinoma of the tongue, mouth, 
or larynx, and laryngeal paralysis. 

3. Foreign bodies inhaled into the air- 

j;assages. 

4. Bionchiectasis ; this not infrecpiently 

leads to gangrene, while tuberculosis 
only rarely does so. 

5. Injury to the lung by gunshot or other 

wounds. 

(». Invasion of the lung by growth origin- 
ating in the oesophagus, the mediasti- 
num, or the lung itself. 

7. Obstruction to the blood supply by 
embolism or by pressure due to 
aneurysm or growth. 

Pathology. — The organisms found arc 
generally similar to those in abscess-formation, 
and include streptococci, staphylococci, pneu- 
mococci and pneumostreptococci. Bacillus coli, 
and putrefactive organisms such as Bacillus 
proteus and Micrococcus tetrag<mus. Acid- 
fast bacilli and anaerobes Lave also been 
described. 

In circumscribed gangrene there is some 
attempt at forming a zone of demarcation, 


consisting of congested lung tissue, while is the 
diffuse variety the process is progressive and 
unchecked. In either case the gangrenous area 
is soft and pulpy, while its colour is dark red- 
brown, green, or almost black, and its odour 
horribly foetid. Softening occurs and putrefy- 
ing necrotic masses may be found in a cavity 
containing purulent fluid. The surrounding 
lung tissue may be congested, oedematous or 
pneumonic. Ulceration of vessels may occur 
leading to hsemorrhage. The pleura over the 
necrotic area is generally acutely inflamed, and 
empyema or pyo-pneumothorex may result. 
When the necrotic debris has been expectorated, 
an irregular (-.avity is left with rough shaggy 
walls exuding offensive pus. 

Symptomatology. — ^Invariably the patient 
is extremely ill. The symptoms are usually an 
aggravation of those previously present if 
gangrene supervenes on some pulmonary or 
intrathoracic disease. There is fever often of 
remittent or intermittent typo. Rigors may 
occur at the onset or be repeated. The pulse 
is rapid, and profound prostration often 
develops early with restlessness and low 
muttering delirium. Cough is frequent and 
distressing. The sputum and the patient’s 
breath are indescribably foetid and the odour 
may pervade the whole room. The expec- 
torated matter frequently amounts to several 
ounces daily. It varies in colour, being brown, 
greenish-yellow, or bloodstained. It separates 
on .standing into three layers -a superficial 
frothy s(;um, a deep laytjr of brownish or 
green colour consisting of pus and necrotic 
tissue rich in micro-organisms, and an inter- 
mediate layer of turbid fluid. It invariably 
contains elast/ic tissue. Heemoptysis is not 
infrequent both at the onset and during the 
course of the disease ; it may be profuse and 
fatal. 

Occasionally gangrene occurs without foetid 
sputum, chiefly in diabetics, in the insane, and 
in young children., and also in cases due to 
embolism. 

Physical signs. — These depend upon the stage, 
the situation, and the extent. They are not 
characteristic. In the early stages th^ie are 
usually signs of consolidation. When softening 
occurs and the gangrenous tissue is expec- 
torated, indications of excavation develop. As 
the case proceeds, signs of congestion, pneu- 
monia, or oedema may become apparent in the 
unaffected part of the lung and in the sound 
lung. The signs of any pr^xistmg di8eilic| 
present, such as^bronchiectasis, malignant 
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ease, or aneurysm, may complicate the clinical 
picture. If practicable, X-ray examination is 
often of great value in localizing the site 
of the process anfl in deinonstrating cavity- 
formation. 

Diagnoais.— The history, the grave condition 
of the patient, and the development undcT 
observation of signs of excavation, together 
with the characteristic fo'tid sputum, may 
render the diagnosis almost certain, but other 
affections causing foetid sputum should be 
eliminated. The most important of tbese 
are : — 

(a) Pulmonary alm‘Ofis.- The. distinction be- 
tween abscess and gangrene is not a sharj) one. 
By sonu^ authorities all acute d(‘stTUctive 
processes in tlu^ lung associated with fa'tid 
sputum are classed as gangrene. In abscess 
there is geneially a sudden and copious ex- 
pectoration of pus which is less feetid than in 
gangrene, and is followed by amelioration of 
the symptoms. 

(fe) Bronchicctasifi. - - The history, the less 
acute progress, and the variable and rather 
characteristic jihysical signs usually suffice. 
In broncliietstasis, (dastic tissue is absent from 
the sputum unless tlu^re ulceration of the 
wall of the bronchus and destruction of lung 
tissue. 

(c) Fatid empyema, particularly when it is 
interlobar in situation, may give ris(‘ to great 
difficulty. Signs of phmrisy early in the (jourse, 
and evidence of nu^diastinal displacement, may 
assist, but both ar<; not infrequejitly absent in 
interlobar <;mj)yema. The absence of elastic 
tissue from the sputum is a diagnostic jioint of 
importance. 

{d) Rupture of hepatic or mhphrenie abscess 
throwjh ih^ diaphraym into (he lung- Tlie 
history and the evidence of disease or dis- 
placement of abdominal organs will generally 
suggest the origin of the pus, and elastic tissiui 
will be absent from the sputum. 

(e) Foetid or suppiiralive hroncMtis . — There 
is a longer history, the sputum is less foetid, 
may occur only during bronchitic attacks, and 
does not contain elastic tissue. 

Pro^osii is always extremely grave, though 
a certain number of cases recover. The per- 
centage of recoveries seems to be increased by 
operation in judiciously selected cases. Cere- 
bral abscess and meningitis not infrequently 
occur as complications, and the liability to 
these is not lessened but rather increased by 
operation. 

Treatment. — If the gangrenous area can be 


localized by the ])hysical signs and by X-ray 
examination, and if the general condition of the 
patient wull permit, operation .affords the best 
chance of successful treatment. Exploratory 
puncture is inadvisable, unless preparations for 
ojieratioji are complete. The operation con- 
sists in Tcmioval of parts of several ribs over the 
site of the gangrenous area, stitching of the 
pleura if adhesions arc not j)resent, and in- 
cision of the lung along the line of an explora- 
tory trocar used as a guide, with subsequent 
drainage. Special precautions in regard to 
anscsthesia and the mode of drainage arc 
necessary. Morriston Davies adxuses giving 
large, qiiantiticis of sugar before operation, if 
j)Ossiblc. 

If si)ontaneous evacuation occurs, rc.sult- 
ing in cavity-formation with good drainage 
into the bionchi, medical measures may 
.suffice, but if the tem])cratur(i kee])s up 
and the condition tends to become chronic, 
a j)lastic operation must be considered, as 
in abscess, to enable the cavity to dry up and 
close. 

Medical measures consist in ; (1) Sustaining 
the patient’s strength by concentrated foods at 
frequent intervals. (2) Thc^ administration of 
stimulants and antiseptic expectorants. Alco- 
hol may be given, as brandy, whisky or port 
W'ine. Ammonium carbonate, guaiac^ol car- 
bonate, creosote, the balsams, and allyl com- 
])Ound.s may be tried. (3) Attempts to evacu- 
ate the contents of the gangrenous c.a\nty when 
it forms, by alterations of i)osition and by 
exjiectorants. (4) The use of antiseptic reme- 
di<^s, either by inhalation or by intratracheal 
injection. Creosote or guaiacol, with mtuithol 
and olive oil, may be given by irtra tracheal 
injection, if the patient is not too ill. Inhala- 
tions of carbolic acid, creosote, terebene, and 
eucalyptol on a Yco respirator may be tried 
in the endeavour to les.sen the foetor. In 
chronic cavity resulting from gangrene, the 
creosote vapour bath may be employed with 
benefit. 

Autogenous vaccines may be us(‘d as in 
abscess, and somiitimes prove helpful. 

11. A. Young. 

LUNQ, HAEMORRHAGE OF {see 

MOriYSIS). 

LUNQ, HYDATID OF {see Hydatid Dis- 
ease). 

LUNQ, INFLAMMATION OF (see Pneu 
monia). 


232 



LUNG, MALIGNANT NEW GROWTHS OF 


LUNQ, MALIGNANT NEW GROWTHS 

OF. — Tumours of the lung may be either 
innocent or malignant, and may originate from 
the connective tissue or epithelial elements. 
Simple tumourS; of which lipoma, fibroma, chon- 
droma, and adenoma of the bronchial mij<*ous 
glands have been described, have generally 
only a pathological interest, cxex‘i)t that occa- 
sionally they develop in such a way as to cause 
mediastinal pressure, or to imp(*de the entrance, 
of air to a part of the lung. We may therefore 
confine our attention to malignant tumours. 

Etiology.— The (causation is obscure. The 
carcinomata are commoner after the age of 40, 
the sarcomata in early life. There is ap])ar- 
<mtly a marked preponderance in the male sex. 
Traumatism has b(ien supposed to be directly 
(ionnected in some cases. 

Pathology. — Malignant tumours may be 
cither carcinoma, sarcoma, or endothelioma. 

Primary malignant growths in tlie lung arc 
rare, carcinoma being more common tlian sar- 
coma. may originate from the epitlieliuni 
of the bronchi or of the mucous glands in 
their walls, or from the alveolar epithelium, 
and may therefore Ix-s either (‘olumnar or 
s])her()idal-ccll(Kl, but the cancer cells in lung 
growths are often strikingly pleomorphic. 
Sarcoma may originate; from the connective 
tissue, and may be of round- or spindle-celled 
type. Endothelioma usually originat^'S in tlie 
pleura or in the lymphatic or vascular endo- 
thelium. 

Secondary or metastatic deposits of carci- 
noma occur most frequently from primary 
growths in the breast, stomacli, liver, pancr<*a8, 
and prostate. Secondary sarcoma is com- 
mom;st from primary gro^h in bone. 

Chorion-epithelioma and hy})ern(;phroma also 
frequently give rise to secondary dc.posits in 
the lungs. The lungs may be invaded by direct 
extension from primary growths in the medias- 
tinum, the oesophagus, and the brc.ast. 

In primary tumours the growth is usually - 
confined to one lung, wliereas S(‘condary 
deposits are frequently multiple and often dis- 
tributed through both lungs. Sometimes the 
growth tends to spread by infiltration along the 
bronchi or vessels, and forms irregular masses. 
Occasionally large numbers of small nodules 
occur, constituting miliary carcinomatosis. In 
the course of the spread, either of primary or of 
secondary growths, the mediastinum or the 
pleura may become invadt‘d, or pressure upon 
a large bronchus may be produced. 

Symptomatology. — The symptoms may be 


slight until the growth becomes of sofficient 
size to invade or press upon a large bronohtis, 
the mediastinal structures, or the pleura. 
Pain, dyspneea, loss of weight, cough and 
exj^ectoration may be present, but are not 
characteristic. The exi)ectoration may, how- 
ever, be of oiirrant-jelly or prune- juice charac- 
ter. Microscopically, the presence of groups 
of large cells, often containing fat, and of 
irregular epithelial cells is said to be pathogno- 
monic. Some degree of fever may occur and 
be misleading. When there is pressure upon 
the mediastinum the characteristic symptoms 
of that condition develop. When the pleura 
becomes involved there is severe pain, followed 
by effusion ; tlie fluid accumulates very rapidly 
and is usually haemorrhagic. 

Physical signs. — These are often absent until 
the growth is large enougli to give rise to 
dullness, or to signs of mediastinal or bronchial 
pressure. On ins])ection, there may be bulging, 
if the growth is near the surface, or retraction 
if it has caused pressure on a bronchus. Vocal 
fremitus is not altered unless the growth is large, 
or has produced pleural effusion. Dullness is 
very pronounced when the growth is of large 
size or superficial. The breath-sounds, when 
present, are weak, bronchial, or stridulous, 
according to the situation of the growth. 
Adventitious sounds are equally variable, and 
are not characteristic. X-ray examination, 
especially tire stftreosco])ic radiogram, may 
afford the best indications of growth. 

Complications.— Bronchitis, bronchiectasis, 
gangrene, and pleural effusion are the most 
frequent. 

Diagnosis. — Discaw's which may give rise 
to similar clinical manifestations are pulmonary 
tuberculosis, aneurysm, pericardial or pleural 
effusion, and Hodgkin’s disease. 

In all obscure chest cases the sputum should 
be repeatedly examined bacterioIo^calJy and 
cytologically, and an X-ray examination carried 
out when j)racticablc. The occurrence of pul- 
monary symptoms in a patient with malimant 
growth elsewhere should suggest the possibility 
of secondary deposit in the lung. 

Prognotit in malignant disease of the lung 
is necessarily almost hopeless. The duration 
varies from a few weeks to two or three years. 

Treatment. — ^Attempts have been msde to 
remove the portion of the lung containing the 
tumour when the disease is recognized early, 
but at present surgical treatment is rarely 
practicable. Medically, all that is possible » 
to ijalliate the symptoms. Useless cough 
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be relieved by sedative inhalations, or by a 
heroin or other sedative linctus. Dyspna'a 
may be treated by inlialotion of oxygen, or by 
paracentesis if there is much effusion. The 
fluid usually rc-accuniulates very rapidly. 
Pain may be lessened by local applications, or 
by analgesic drugs, such as aspirin, pyraniidon, 
phenacetin, exalgin, ojuum or mor})hine. 

11. A. Youno. 

LUNG, CEDEMA OF.— An exudation of 
serous fluid into the alveolar walls and spaces. 
It may be chronic, acute, or liy])eracute. 

Etiology. — The causes are : (1) Jnjlannua- 

tory. A zone of oedema may occur around any 
inflammatory h^sion of the lung, such as 
pneumonia, broncho-pneumonia, abscess, gan- 
grene, or tub<irculosiB. (2) Congestive or pasmr. 
Any condition leading to local or general 
venous cong(‘Stion may proceed to oedema ; such 
arc failing heart from valvular lesions or myo- 
cardial degcmeration, chronic pulmonary dis- 
eases such as emphysema, and pressure from 
malignant disease or aneurysm. The terminal 
oedema of many chronic discas(‘s and of ceT<‘bral 
compression is of this nature. Acute o'dtuna 
may occur aft<^r the rcunoval of a jjleural 
effusion. (3) Uenal. In acutu and chronic 
nephritis pulmonary o?d«‘ma }iiay develop. 

Pathology. — The main factor in t Jie exuda- 
tion of the fluid is luecltanical, and dejxmds 
upon the engorgement of the ])ulmouary 
capillaries. Ck)n.sequent]y tlie o dema is 
generally most })ronouiiced at the b«se.s of the 
lungs. In renal O'dema it is possible that a 
toxic factor is concerned and that tlui state, of 
the vascular endothelium ])lays a part. (Ede- 
matous lung is generally dark in e(»lour from 
venous congestion, heavier than normal, and 
on section exudes a fiothy serous flui<l, which 
is sometimes pink from bloodstaining. 

Symptomatology. — In chronic a*dema tlic 
symptoms are merged in thowi of the primary 
disease, but dyspnoea and cyanosis of varying 
degree, together with persistent cough and the 
expectoration of frothy serous fluid in A^arying 
quantities, are the most characteristic features. 
In acute and liy])eracute, cedema similar 
symptoms develop with great rapidity. In the 
latter condition there is niucli distress, and 
frothy, bloodstained fluid wells up to tlie 
patient’s mouth in such quantity that death 
from suffocation may occur in a f(5W minutes. 

The physical signs vary with the degree and 
extent. There are usually diminution of vocal 
fremitus, impairment of percussion note or 


dullno.ss, and weak breath -sounds. The adven- 
titious .sounds vary from crepitation to fine or 
medium bubbling or crac;kling rahjs. Ilhonchi 
are fr<*quently beard when the fluid roaches the 
bronchi. In extreme degre(\s of oedema both 
breath-sounds and adventitious sounds are 
absent. 

Diagnosis.- It may be necessary to distin- 
guisli cedema froju jmeumonia, bronchitis, or 
])Ieural effusion. The symptoms and signs just 
described are characteristic; in the absence of 
f(;ver. The character of the expectoration is 
siigg(;stiA"e. 

Prognosis dej)ends upon the cause, but in 
hypera(;ute oedema it is grave. 

Treatment. — This should be directed to the 
cause, if possible. Cardiac and renal disorders 
must be dealt with on ordinary lines. En- 
gorgement of the right ventricle should be 
relieved by venesection; leeching, cupping, 
j)urging, or diuresis. Cardiac tonics such as 
digitalis and its substitutes may then bo given. 
Oxygen may relieve the cyanosis and dis- 
tress, and should be; freely administered as a 
temporary help till other measures are effective. 
In liyperacute oedema immediate venesection, 
followed by hypodermic injection of strychnine 
gr. with atropine to gr., and perhaps 
morphine ,V to J gr., affords the most help. 
Lat(;r, hyj)oderjiiic injections of camphor (m 
oil) and di gitalin should bo given. 

A. Young. 

LUNG, 8YPHILI8 OF.— A specific dis- 
ease of the lungs ])r()(luced by the Spironenm 
)Killidmn eitlicr in the congenital or the acquired 
form of the infection. 

Etiology. — Tin; congenital form is most fre- 
quently noticed at birth or in the first few weeks 
of extra-uterine life. An infant, stillborn as a 
result of syjdiilis, may have many evidences 
of tlio disease, among them the white hepatiza- 
tion of Virchow and interstitial pneumonia. 
A rarer form of multi})le foci due to gummata 
may be present cither separately or, more often, 
co(;xisting with tlie pneumonic forms. 

The acquired form (xjcuiring in adult life 
has been recorded a-i bionchial catarrh in the 
secondary stage of syphilis, and as gummata 
as early as the second y(;ar after infection, 
tiumgh more coininonly at later periods. 

Pathology. — In the white pneumonia of in- 
fants the lung is swollen, cuts firmly, is greyish 
in colour owing to the exclusion, by pressure, 
of blood from tlie capillaries, and sections of 
it sink in watei’. On microscopic examination 
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the alveolar spaces arc distended with breaking- 
down round cells and epithelial cells. 

A gumma of the lung varies in size from a 
microscopic lesion to one with a maximum 
diameter of about 2 in. It tends to produce 
more surrounding fibrosis than does a gumma 
elsewhere ; it may break down and form a 
cavity, or it may become calcareous from the 
deposition of lime salts. In other respects it 
resembles a gumma of other organs. 

Symptoms. — White })rieumoiiia is only 
found in stillborn children or those who sur- 
viv(^ birth f(»r a very short period ; hence a 
definite clinical picture is not presented. Wlien 
gumiiiata or an interstitial ])neumonia develop 
after birth as a result of inherited syphilis the 
symptoms are similar to those in the acquired 
form. 


signs and symptoms otherwise suggest 
pulmonary tuberculosis : — 

1. Tubercle bacilli are repeatedly absent 
from the sputum. 

2. The Wassermaim reaction is positive. 

3. Distinct improvement in symptoms and 
diminution in physical signs follow treatment 
with salvarsan or mercury and potassium 
iodide. 

4. The disease is permanently arrested after 
antisyphilitic treatment is completed. 

Prognosis. — In the congenital form the 
disease is most serious, and life is not likely 
to be maintained for more than a few weeks. 
In the acquired form the disease can be arrested 
and cured, leaving a fibrosis which depends in 
amount on the stage at which vigorous treat- 
ment was initiated. 


In the acquired form the condition is more 
elusive. Cough, expectoration, hajmoptysis, 
dyspnoea, pain, sweating, wasting, and even 
pyrexia may be present, so that the cases very 
closely resemble chronic pulmonary tubercu- 
losis. It must be stated at once that, except 
for the absence of tubercle bacilli from the 
sputum on repeated examinations, the exist- 
ence of syphilis of the lungs would rarely be 
susi)ected. Moreover, the absence of other 
clinical evidences of active syphilis in recorded 
cases, proved by post-mortem examinations, 
is noteworthy and incrcjases the difficulties of 
diagnosis. The signs are more often near the 
hilum or even at the bas(;, hut this distribution 
is not rare in pulmonary tuberculosis, so the 
physical signs may be the same, and include 
(•congestion, consolidation, cavitation, though 
more often of the bronchicctatic kind, and 
fibrosis. 

Diagnosis. — Cii icily because of the few 
cases seen in the post-mortem room, almost all 
authorities are unanimous as to the rarity 
of the disease. Though this is evidence that 
the disease is seldom of itself fatal, it hardly 
proves that the incidence is as rare as has been 
supposed. It must be borne in mind that 
there is a group of cases of unknown etiology 
closely resembling fuhnonary tuberculosis ex- 
cept that the bacillus can never be found. 
The more extensive employment of the Wasscr- 
iiiami reaction in these cases would betray 
the causation of some of them. It does not 


Treatment.— Mercury and potassium iodide 
must be given for the full course after intra- 
venous treatment with a salvarsan prepara- 
tion. The coexistence of pulmonary tubercu- 
losis should not interfere with the prosecution 
of this trt^atment ; the treatment of both 
diseases should be carried out concurrently. 

A. Hope Gosse. 

LUNG, THROMBOSIS OF (see Lung, 
Embolism of). 

LUNG, TUBERCULOSIS OF (see Pul- 
monary Tuberculosis). 

LUPUS ERYTHEMATOSUS. — An in- 
flammatory disorder of the dermis, generally 
very chronic hut occasionally running an acute 
course ; usually confined to the face and scalp ; 
and charaijterized by a tendency to produce 
an excjessive overgrowth of the horny layer, 
especially in follicular openings, and to leave 
extensive scarring as it subsides. 

Etiology. — This disease is usually one of 
middle life, but may begin before the age of 
20, and becomes fairly frequent about the 
thirties. It is much more common in women 
than in men. The tendency in the past has 
been to consider it of tuberculous origin, as 
tuberculous lesions have been found in a Idgh 
percentage of cases ; lately, however, con- 
siderable attention has been directed to the 
streptococcus as the possible origin of the mis- 
chief, and good results have been claimed by 


seem necessary at the present day to demand 
post-mortem confirmation before accepting a 
diagnosis of syphilis of the lungs. The diag- 
nosis would seldom be at fault if the following 
four postulates were applied in cases where the 


removal of septic foci and by vaccines. It is 
possible that the toxins of many organisms 
may be capable of producing the lesions. 

Pathology. — The chief change in the sk^i;^ 
is an infiltration of the dermis in the 



LUPUS ERYTHEMATOSUS 


bourhood of the vessels with round cells, which 
may destroy the hair-follicles and swcat-ducts. 
In the epidermis the chief change is a hyper- 
keratosis which is especially pronounced at the 
follicular openings. 

S3rmptoinatology. — Lujjus erythematosus 
occurs in two chief types — (1) the erythema- 
tous, (2) the scaly. There is no essential differ- 
ence between the two, but the first form may 
develop into the second, or both types may be 
present simultaneously ; and, further, both 
ty])es may be either localized or disseminated. 

(1) The eryfhfmainus type is the less com- 
monly met with. In its localized form it is 
chiefly found on the cheeks. The lesions are 
sharply deflned, slightly raised discoid patches, 
circular or oval in shape, with marked infil- 
tration, and of a red, pink, or pale-purplish 
colour. In the larger patches the centre is 
depressed and paler than the margin. The 
follicles are generally abnormally patulous. 
The onset is often acute, and then j)aiches are 
apt to disappear more rapidly than the scaly 
ones, but leave behind well-marked atrophy. 
They may, however, become typical scaly 
patches. 

The acute disseminated cases are generally 
of this type. In these the onset may be asso- 
ciated witli seven* constitutional manif<‘stations, 
such as high fever, profound toxaemia, pneu- 
monia, and albuminuria. The lesions are seen 
chiefly on the face, hands, neck and upper 
chest and back, and uj)per limbs, and some- 
times develop bullae whicdi may contain liauiior- 
rhagic- fluid. Some cases, howu^ver. run a sub- 
acute course and recover, but with a liability 
to recurrence. 

(2) The ficaly type is generally localized, and 
is the common form. In this the patches are 
sharply defined, but often of irregular outline, 
and are usually slightly depressed below the 
surface ; the colour is dull purplish-red, and 
the surface is covered by small yollowdsh or 
grejish scales of varying thickness. Tln^sc 
scales are very adherent, and can only be 
removed with difficulty. In addition to the 
surface scaling, horny plugs an*, seen filling 
and dilating the folli( ular ojienings. 'J']je lesions 
are most commonly found on the nose, the 
cheeks, the helix and concha of the ears, the 
mastoid region, and the scalp. When the scalp 
is affected the hair falls out permanently. 
Sometimes the lesions form a continuous, 
butterfly-like patch on the nose and cheeks. 
This type also may become diffuse, and red 
scaly patches may develop on the hands, 


especially the back of the fingers, also on the 
forearms, arms, and up]»er jmrt of the trunk 
(Plate 1 7). Patches are sometimes seen on the 
mucous membranes, chiefly on the vermilion 
border of the lips, on the inner aspect of the 
lips, and on the palate. 

Diagnosis. — The acute erythematous form 
mu.st be distinguished from erysipelas and 
erytheiua muJtiformc. In lupus erythenia- 
I 0 .SUS the le.sions are usually symmetrical, ])er- 
sistent, and may scale, while in erysipelas they 
are asymmetrical and tend to clear nj) in one 
]dace and spread in another. In erythema 
multiforme the lesions are less j)ersistent than 
in lupus erythematosus, and tend to affect the 
extremities more than the face and to dis- 
appear without scarring. The chronic scaly 
form has to he distinguished from lupns vul- 
garis. In this condition the typical lupus 
nodules arc present, and there is a tendency 
to ulceration which is absent in lupus ery- 
thematosus ; further, the latter occurs more 
or less symmetrically on the face and usually 
begins later in life*, than the former. 

Prognosis. — Tlie prognosis of the acute 
form is generally bad, though some j)atients 
recover. A (onsiderable number, howe'ver, die; 
in a sej)ticfl?nue state or from j)neunif)nia or 
.some other intercurrent condition. 

The chronic forms are very resistant to treat- 
ment, and recurrences are frequent even when 
the patches subside. The disease may last for 
years, and, even when it clears up, often leav(‘S 
disfiguring scars and patchy loss of liair. 

Treatment. — In the acute cases everything 
depends on the general treatment. The i)atient 
should be put to bed, and any general condition 
treat(*d. When se])tic8eniia is ])re.sent, eiiltiircs 
from the blood, fa;ee.s, and urine sJiould be 
made and aniistreptoeoccie serum or vaccines 
adiiiinist('red as ne(‘(;ssaTy. Quinine and the 
salicylates in large doses have also proved of 
con.siderabh* vabn*. in these cases. 

In the chronic cases an attempt should first 
be made to discover any focus of disease, such 
as tubf;rculosis, local forms of sepsis, pyorrlicna, 
or tonsillar infection, and appropriate treat- 
ment adopted. Quinine has proved beneficial 
in chronic as well as in acute cases, and in 
some cases arsenic is valuable. 

Local treatment should be sedative in the 
erythematous and more; acute scaly varieties, 
calamine lotion, ai)plied frequently, being the 
most useful. In cases of longer standing more 
vigorous treatment is required. The; patches 
can be washed with soft soap and an ointment 



Plate 17.— LUPUS URYTHEMATOSUS OF FACE, TRUNK, 
AND ARMS. 
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of salitiylic acid 2-4 per cent., or pyrogallic 
acid 10 per cent., applied for a day or two, 
and the reaction produced allowed to subside 
under calamine lotion. Applications of COj 
snow, for 5 15 sec., often have a beneficial 
effect. Painting with pure carbolic acid or, 
as lately rcjcomiiiended, rubbing in carbolic 
a(hd 1 part, strong lactic acid 4 parts, after 
cleansing the patches with ether, has produced 
good r(\sults in some cases. X-ray-therapy 
has proved clisai)pointing, but good results 
have been claimed for ultra-violet liglit. 

A. M. 11. Gkay. 

LUPUS VERRUCOSUS (see lUid.T Lii[ms 
Vulgaris, in Skin, Tuberculosis of). 

LUPUS VULGARIS (sec Siax, Tuber- 
culosis of). 

LUTEIN CYSTS (see Ovarian Cysts). 

LYMPH SCROTUM (sec Fjlariasts). 

LYMPH ADEN ITIS (see LYMBirATlc Gl.a.vds, 
Enlargement of ; L y:\ifiiatic Glands, 
Tuberculosis of). 

LYMPHADENOMA (s^n. Hodgkins Dis- 
ease, Lymphomato'is Granuloniatosa, Lympho- 
granulomatosis Maligna, Adeni(i).- An infec- 
tive adenitis, at first local and subsequently 
generalised, with secondary anaunia and a 
fatal termination. 

Etiology. — The condition is frequent in early 
adult life, and attacks males more often 
than females. A primary focus in the. ton- 
sils, mouth, or elsewhere often exists. Several 
authors have described a minute bacillus, such 
as an acid-fast organism regarded as a modi- 
fication of the tubercle bacillus (Fraenkel and 
Much) ; and recently a strong claim has been 
made for a pleomorphic diphtlu'-ioid bacillus 
(Bacterium hodykini) which is Gram-positive 
and not acid-fast (Bunting and Yates), Stern- 
berg's view — now^ abandoned — that the disease 
is a modified form of tuberculous lym])h- 
adenitis was due to examination of lymph- 
adenomatous glands infected with tuberculosis. 
Implantation of lymphadcnoiiiatous glands 
into animals has been negative, but inocula- 
tion of virulent cultures of Bacterium Jiodgkini 
into monkeys has produced lesions of the 
lymphatic glands. D. Symmers believes that 
lymphadenoma is neither an infective granu- 
loma nor a neoplasm, but a systemic disease 
with a predilection for lymphoid tissues, and 
that, as a result of proliferative changes in the 


bone-marrow, cells are transported to the 
lymphatic glands and are responsible for the 
changes there. 

Morbid anatomy. — The enlarged lymphatio 
glands are either soft or hard according to 
the amount of fibrosis. At first separate, they 
become united by periadenitis into packets, 
and in chronic cases there may be much peri- 
adenitio fibrosis. On section, the glands are 
greyish-white in colour, and are not caseous 
unless tuberculous infection has supervened. 
Those in the posterior cervical triangle are 
first and most often affected, then extension 
occurs to the axillary glands on the same side, 
the opposite cervical region, the mediastinum, 
the opposite axilla, the groins, the spleen, and 
the abdominal glands. There may thus be 
continuous chains of enlarged glands from the 
neck into tlui chest, or along the spine and 
aorta. Individual glands may be as large as 
a hen’s egg, and tlie packets of adherent glands 
may reach the size of a coconut. 

Microscopically y the whole gland is altered 
and homogentious ; the lymphocytes arc dimin- 
ished and no longer conceal the framework of 
the gland, which undergoes hyperplasia. There 
is an increase of the endothelial cells and of the 


cells of the reticulum, some of which attain a 
large size and contain four or more centrally- 
placed nuclei ; these are the “ lymphadenoma 
cells,” which differ from the giant cells of 
tuberculosis. Eosinophil cells are always pre- 
sent, sometimes but not always in greatly 
increased numbers. This local eosinophilia is 
most marked in acute cases, and has been 
explained as due cither (a) to immigration from 
the bone-marrow, or (6) to a local production 
on the ground that their nuclei differ from 
those of the hsemic eosinophil cells (Turnbull), 
liyiiiphadenoma does not show the same struc- 
ture at all stages. In the early stages there is 
hyperplasia of lymphoid cells and the l5rmph' 
adenoma cells are absent or rare, and the later 
stages show a great preponderance of fibrous 
tissue. At these two extremes there may 
hardly be sufficient histological evidence to 
diagnose the condition as lymphadenoma. The 
difference between the soft and hard forms is 
merely one of duration. When tuberculosis 
supervenes the two lesions can be distinguished 
from each other. 


The spleen^ which is more or less enlarged 
in 75 per cent, of the fatal cases, often shows 
pericapsular adhesions and sometimes slight 
irregularities on the surface. It preserves Hyi 
shape, and is firm on section, with white 



LYMPHADENOMA 


grey masses which closely resemble unsoftencd 
caseous tuberculomas, an appearance long ago 
described as the “ hardbake spleen.’ Micro- 
scopically, the white areas show the same 
structure as the affected lymphatic glands, and 
the rest of the organ may exhibit considerable 
fibrosis. 

The liver may be enlarged from perivascular 
infiltration with lymphoid tissue, which Adami 
regal ds as a compensatory hyiierplasia to make 
up for the destruction of lymjihatic tissue else- 
where, and not as a metastasis. Subsequently, 
however, this comiieiisatory tissue may become 
lymphadenomatous. 

Symptomatology. — Oases may be divided 
into acute and chronic^ a special variety of the 
latter being the rdapaing form. The acute 
cases are very rare, and in some so described 
the disease has probably existed unnoticed 
until generalization occurred. The ac.ute cases, 
which arc febrile and may begin with tonsil- 
litis, must be distinguished from acute leukaunia. 

The term laUmi lias been apjilicd to two 
groups of cases: («) those without jialjiablc 
glands but with constitutional symptoms and 
even fever of the relapsing ty])c, and (h) those 
with little glandular cnlargc-iriciit, abeyance of 
symptoms and a long coursi'. 

The usual coursi'. is chronic ; for a long time 
enlarged glands in the ni^ck may be the only 
manifestation of the disease. Later, the morbid 
process extends in the order di'scribod above, 
and eventually generalizes. The (linical mani- 
festations are (a) general or constitutional, and 
(h) local or due to pr(;ssure exerted by the 
enlarged glands. 

Temperature. — Tlic early stage of chronic 
lymphadenoma is free from fever, but most 
cases show it at some time or other, usually 
late in the diseas<‘. At least three forms 
of fever occur ; (1) a persistent mild fonn, 
usually 101-102^ F., with a daily variation of 
1.5° — this may last for months ; (2) high irregu- 
lar temperature with morning jcmissions to 
100® F. — this is seen in the late stages, and 
may be accompanied by rigors and sweating, 
thus imitating suppuration ; (3) a remarkable 
relapsing form (Pel-Ebstein recurrent fever) 
with alternating febrile and afebrile periods 
of about 5 to 15 days each, but considerable 
variations occur. This form may be associated 
with enlargement of the external and the 
internal lymphatic glands, or of the internal 
only. The febrile periods are usually accom- 
panied by much constitutional disturbance and 
by further enlargement of the lymphatic glands 


and the spleen, wdiich recodes in the intervals. 
An abnormal appetite has been noted in the 
afebrile periods. This relapsing fever has been 
known to continue for a year or even more, 
but its average duration is 7-| months (Batty 
Shaw). It persists until death. Some cases 
of tuberculous adenitis .and of chronic pul- 
monary tuberculosis closely imitate it. Al- 
though it has, naturally, been suggested, there 
is no convincing evidence that the relapsing 
fever is due. to a sujKTaddcd inb'ctiou ; it has 
rcMMuitly b«‘en thought to b(‘ anaj)hvlactic, and 
by 1). Svmmers as the result of absorption from 
multiple, focal n(*eroses, (‘Specially in the sple(‘n. 

Blood. — It is generally stated that there is 
nothing diagnostic about the blood, but accord- 
ing to Bunting’s recent observations there is a 
constant increase* in tiie blood plati'lets and the 
transitional colls In .addition, cases of under 
a year’s duration show a relative! lympho- 
e\ytosis, a diminution in the cosiiiojdiiils, and 
110 h‘.ueocytosis, whereas in more advanced 
ease!S when the disease is generalizing there is 
usually a lemeocytosis of about 20,(X)0 with 
a high (7(1 OO) ])(‘rc(‘ntage of polymorpho- 
nuelears. Tu epiite exe(‘j)tional cases there is 
conside*rahle (‘OsinojOiilia. As the^ disease! ad- 
vanc(‘s, seeondury ana'inia ai)]U‘ars, and later, 
from exhaustion of the* ])onevuiarrow, there! is 
an .‘ibseiiee of blood -platelets. 

Skin. — Bronzing is oecasion.'illy seen in 
])ati(!nts wlio have not taken arsonie! or been 
treated by X-rays, and may be due to irritation 
of the sympathetic ganglia or system. Itch- 
ing of the! skin without a local cause (pruritus) 
is rare, probably occurring in about 5 per cent, 
of the cases. It may be an early symptom 
before glandular enlargement is obvious, or 
may occur late* in the diseeise, and may be so in- 
tense t hat open 8ore!S arc caused by the seratch- 
iiig ; it may ])ass off permanently, or may 
recur and may then correspond with periodic 
enlargement of the sujjerficial glands ; it is 
probably toxsenne. Itching may be associated 
with erui)tions such as prurigo, pajmle.s, or 
general exfoliative, (‘rytlerodermia, which are 
probably all toxic, in origin and not character- 
istic of lym])had('noma. Infiltration of the 
skin by lymphadenoma is rare ; it occurs as 
purple or slate-grey discoid infiltrations, and 
is not necessarily associated with pruritus. 
It must be distinguished from cutaneous 
sarcoma, leukeemic infiltration, mycosis fun- 
goides (in which also pruritus j)recedes any 
obvious tumour), and from Kaposi’s lympho- 
dermia perniciosa. Erythematous and bul- 
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lous eruptions are very occasionally seen, and 
herpes has been induced by the arsenic so 
commonly given in the disease. I’urpura is 
very rare. 

The Isrmphatic glands may slowly increase or 
diminish in size ; in some instances the super- 
ficial glands imdt'i’go fibrotic contraction while 
the internal glands are enlarging. In the re- 
lapsing type of feVer the glands may rapidly 
enlarge during the febrile j)oriod3, and recede 
in the intervals ; and this enlargement, which 
appears to be due to exacerbations in the peri- 
adenitis ratlier than to swelling of the glands 
themselves, may be accompanied by bogginess 
and redness of the overlying skin. Enlarged 
glands in the nec.k may exert pressure on the 
trachea or produce (cdema of the aryteno- 
epiglottid(ian folds. In the thorax, lymph- 
adenoniatou.s glands may behave like a medi- 
astinal growth, and by pressure on the bronchi 
or recurrent laryngcial iierv(i set up painful 
dyspiKjea and cyanosis. The large veuns may 
be conipress(‘d and cause distension of the 
subcutaneous vein.s. In rare instancies there 
is dysphagia. Serous or, less often, chylous 
pleural effusions may dc'pcrid on venous or 
lymphatic obstruction ; and sudden death has 
occurred in such cascis or as the result of peri- 
cardial effusion. In very exceptional instances 
there is extensive intrathoracic lymphadenoma 
without other glandular enlargement. 

Enlarged intra-abdominal glands may give 
rise to pressure on the portal vein and ascites, 
on the bile-dnets and jaundice, on the inferior 
vena cava and oedema of the feet, on the 
ureters, on the lumbar and other nerves, 
causing pain. Ascites may be serous, chylous, 
or pseudochylous. Enlargement of the retro- 
peritoneal glands, w'hen accompanied by fever, 
provides a very difficult diagnostic problem ; 
when in addition the spleen is enlarged, malaria 
and enteric fever must be eliminated by a 
blood examination. 

In exceptional instances lymphadenoma 
chiefly, if not entirely, attacks the spleen 
and simulates splenic ana)mia or, if there is 
ascites, Banti’s disease. When the liver is 
much enlarged and fever is present, hepatic 
abscess may be suspected if glandular enlarge- 
ment is absent or overlooked. Such hepato- 
megaly can be distinguished from that of 
syphilis by the Wassermann reaction. 

Death may be due to cachexia with grave 
ansemia, to obstruction exerted by enlarged 
glands on the trachea, bronchi, great vessels, 
or thoracic duct, or to effusion into the serous 


c-avities. Tuberculosis or acute iufeotioiii > 
prove fatal. 

Diagnosis. — To be absolutely certain, mi- 
croscopic examination of an excised gland is 
necessary, for tuberculosis adenitisy particu- 
larly the form with large-celled hyperplasia 
and little or no caseation, may simulate ex- 
actly. Although widespread glandular en- 
largement is, generally speaking, in favour 
of lymphadenoma, caseous tuberculous aden- 
itis is sometimes similarly distributed. As 
tuberculosis may (iomplicate lymphadenoma, 
undue weight must not be attached to a posi- 
tive tuberculin reaction. Examination of the 
blood will excliid(^ lifmphoul Iciikwmia, and the 
Wassermann reaction will bo of assistance in 
<*liininating .<///>// ///.s* in cases with a large spleen 
and cojnparatively little glandular enlarge- 
ment, in which this question may arise. In 
very rare instances splenomegaly may be the 
only palpable manifestation of lymphadenoma, 
and the condition may resemble chronic splenic 
anm'uia. In the cases best described as pseudo- 
IcHkmminy in which tla^ glands are enlarged 
but do not .''how tlie histological changes of 
lymphadenoma, and in which the blood is 
not Icuksemic, microscopic examination of a 
gland is the only means of diagnosis. As. true 
lymjffiadenoma seldom or never attacks the 
intestines, whereas pseiido-lcuktemia does, diar- 
rheea is in favour of the latter. The diagnosis 
from luinpho-mroonm may 1 k‘. extremely diffi- 
cult, especially wlien the disease is mainly 
intrathoracic or abdominal and it is impos- 
sible to remove a gland for examination. In 
rare cases widesj)rcad malignant disease may 
simulate lymphadenoma, especially when a 
left-sided hypernephroma imitates a large 
spleen and gives rise to growths in glands 
above the clavicle and elsewhere. I have 
seen a ( ase of ne urn-film) mitosis which was 
regarded as lyjni)hadenoma. The cutaneous 
h'.sions have bo(‘ii mistaken for prurigo and 
S(;abies. 

Prognosis. — True lymphadenoma is gener- 
ally regarded as invariably fatal, but possibly 
this view may require modification if wide 
removal of the local focus at an early stage 
and immediate excision of any recurtenoe are 
carried out systematically. The duration of 
survival after the onset of symptoms varies 
considerably ; the rare acute cases may ter- 
minate within a few weeks or months, wnereu 
the chronic cases usually prove fatal within 
three years. Out of Longcope’s 49 oarefnlly 
selected cases, 34, or 69*4 per cent., died 
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two years, but 2 survived for seven years and 
another for six years. The application of radium 
or of X-rays certainly ])r(>l()ngs life. The ])ros- 
pect of life varies according to tlie virulencj’! and 
site of the disease* ; slowly-growing glands which 
remain discrete, even though j)r(;sent in more 
than one position — for example, in both sides 
of the neck and one axilla- -are more favour- 
able than gland, s wliich coalesce and ]>ec.ome 
adherent to the skin fiom re])eate(l attachs 
of periad(‘nitis, ev(m though one siijjrac-lavi- 
cular fos,sa only is obviously aflected, for tlie 
latter ty])e is especially jtrone to invade the. 
mediastinum and di,sseniinate wi{i(‘ly (Tates). 
The intrathoracif* aiul abdominal forms of 
lyinphadeiioma are inore rapidly fatal than 
widespread superficial glandular infection, sind 
mediastinal lymphadenoma may prove fatal 
by mecdianic.al pre.ssure on the bronchi or gn^at 
vessels. The cas(*s with relapsing f(‘ver, more 
especially tho.si* in which the internal glands 
are affected, run a more rajud cour.so than 
others. At a late stage, wlien the. di.sea.se has 
generalized widely, the (‘nd is near, e.specially 
ill th(i pre.seuce of grave aiutmiia and high 
fever; l)ut even tlnm in excei)tiojial cases 
life may be prolongc'd much nior<' than ap- 
pears probable. Th<^ disaj)j)earaiice of obviou-s 
glandular enlarg(‘meut is not ne('e.ssarily a good 
sign, for the di.sea.se may be ae.tiv<‘ly advancing 
internally. Furth(*r, even when the, amount 
of lymphadenoma has been greatly reduced by 
means of X-rays, tlie ])atieiit may pa.ss into 
a condition of fatal (tachexia and extreme 
anaemia. Tlie oirset of acute infectious or of 
tuberculo.sis renders tlie outlook most un- 
favourable. 

Treatment. — ^Prophylaxis consists in the 
removal or cure of foci in tin* mouth, no.se, 
or ears which might lead to glandular in- 
fection. Thus, large tonsils should be removed 
and oral si^psis treated. 

Medical treatment. — Jt i.s generally ugretsd 
that arsenic, especially in 1 he eai-ly stage, may 
reduce the size of the glands and ajiparently 
bring about an intermission, but a j’elap.se 
occurs .’•ooner or later. Arsenic; does not, 
however, succeed in all cases, and in other 
cases, though successful at first, it fails in a 
relapse. In this connexion the view that the 
disease may undergo a transformation into 
sarcoma should be mentioned. Other arseni- 
cal compounds, such as atoxyl and orsudan, 
have been tried. Salvar.san may produce very 
considerable benefit, which unfortunately ap- 
pears to be temporary only. The patient 


should be placed under the best hygienic con- 
ditions, and depressing factors — w'hich, by 
diminishing resistance, favour lecurrence — 
avoided a.s far as possible. X-rays diminish the 
size of soft glands and the spleen, but do 
not affect fibrotic glands, and probably do no 
good in the form with relapsing fever. Pan- 
coast’.s statistics show that 25 per cent, of 
the cases treated by the rays are greatly bene- 
fiti;d and arc well three years after treatment. 
On the other hand, relap.ses are common, 
sometimes soon after tin*, treatment ceases, 
and grave toxfcmia may be induced by it. 
Normal lymphatic tissue i.s destroyed by X-rays, 
and, if thi.s is carried to excc.ss, harm will 
result. The leucocyte count should therefore 
Ik* watclu'd during tn'atment. itadium ex- 
jKisures giv(‘ lK‘ttcr ri'.siilts than X-rays and 
slumld he brought to liear on all the lymphatic, 
ar(*as, including tho.se in the abdomen and 
(■li(‘st. a}id not confint'd to the paljiable di.sease 
(Simmons and Beuet). Imjuovement b(;come.s 
obvious in one to three weeks aft<*r the treat- 
ment i.s begun. Neither X-rays nor radium can 
b(* .said to cure tin; di.s(‘ase. 

Vaccine treatment with BacUtrhim hodgicini, 
beginning with 5 millions and increasing 
gradually with five to seven days’ inter- 
vals to 1(.X) millioms, has not justified the 
(*u(‘()iiraging r<‘sults first r{“[)orted by Bill- 
ings and Ko.senow. An immune .serum (to 
the diphtheroid organism) is on trial (Bunt- 
iiig). 

Surgical treatment, -The complete removal 
of all the disca.se in an early stage wh^i it is 
localized i.s a logical form of treatment, and 
recently it lias been urged that an extensive 
operation on the lines re(;omm(mded for car- 
cinoma by llalsted and Crile should be per- 
formed, the exposed parts being freely treated 
with tineturi! of iodine to obviate contamina- 
tion. After the operation repeat(*d exposures to 
X-rays should be carried out. Any recurrence 
should be widely removed at the earliest 
po.ssible date. Incomplete operation is some- 
times followed by rapid recurrence, and, 
generally speaking, the results of surgical inter- 
ference have been so disappointing tliat this 
form of treatment has been viewed with some 
disapjiroval. But possibly the more radical 
measure outlined above, if carried out at an 
early date, may lead to a cliarige of ojiiniou. 
Partial excision of glands should certainly not 
be attempted except to relieve pressure symp- 
toms or ]>erha]>s to remove deformity. 

H. D. RoLLE!3TON. 
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LYMPH ANQIEOTA8I8 (see Lymphatic 
Na)vus, under N^vus). 

LYMPHANGITIS (see Cellulitis). 

LYMPHATIC GLANDS, ENLARGE- 
MENT OF. — The problem presented to the 
clinician by an enlargement of the lymphatic 
gland'^ varies according to (1) the situation of 
the glands, (2) the history of the enlargement, 
(3j the age of the patient, and (4) the pl)ysical 
characters of the enlargement. 

1. Site. — The groups of lymphatic glands 
accessible to the examiner are the cervical, 
submaxillary, axillary, and inguinal, and in a 
less degree the intrathoracic and intra-abdo- 
minal. Besides these, there are other glands 
more or less isolated, enlargement of whi(;h 
is sometimes of considerable importance in 
diagnosis ; for example, the preauricular, the 
parieto-thoracic, clavicular, and cubital glands. 

2. The history of the enlargement is of the 
first importance. If it has been sudden, the 
most probable cause is an acute infection, 
due either (a) to some generalized disease 
(hiematogenous infection), or (b) more com- 
monly to a local bacteriat invasion of the 
tissues (lymphogenous infection). If, on the 
other hand, the enlargement is insidious in 
its onset, and progressive, the field of possible 
causes is much extended. 

3. The age of the patient affords valuable 
help. In children and adolescents the like- 
lihood of acute infection, either haernatogenous 
or lymphogenous, is considerable, whilst in 
middle life and old age, cancerous enlargements 
form a fairly large proportion. 

4. Phsrsical characters. — Lastly, the physical 

characters of the swelling ^must be carefully 
investigated : the situatioul whether it corre- 
sponds to the known position of glands ; the 
mobility or fixation of the tumour, both to 
the skin and underlying tissues ; the hard- 
ness, elasticity, fluctuation, tenderness, and 
coalescence of the individual glands — all must 
have their due appreciation. ^ 

Causes. Cervical glands.— Of the causes of 
acute enlargement, inflammation due to the 
invasion of organisms, or their toxins, is by 
far the commonest, and the glands of the neck 
arc the most often affected. This evil promi- 
nence they owe to the frequency of acute 
infections of the mouth, fauces, tonsils, and 
ears, and of bacillary or parasitic affections 
of the scalp and face. Thus, enlargement of 
the deep cervical glands is usual in the sore 
throat of scarlet fever and diphtheria ; in the 


suppurative affections of the tonsillar foowa 
in adolescents and adults, and of the lateral 
and posterior pharyngeal walls in infants. In 
no case where there is acute enlargement of 
the cervical glands in an infant shoidd a care- 
ful examination of the pharyngeal walls be 
omitted. In school children p^iculosis and 
impetigo of the scalp and face are frequent 
sources of infection, and the submental gland 
situated in the mid-line is enlarged only from 
that cause, or from an ulcer in the floor of the 
mouth. Otitis media, again, especially of the 
more ehronic type, is often ignored by care- 
l(‘ss persons till the glandular swelling excites 
their fears by deforming their appearance. 

A similar observation is true of alveolar peri- 
ostitis and its sequelse. A specially severe 
infection of the cervical, submaxillary, and sub- 
mental groups, spreading to the neighbouring 
tissues, is known as Ludwig’s angina (q.v.). 

Of the more chrome cervical enlargements, 
the most important is the result of infection 
with the Bacillus tuberculosis. (See Lymphatic 
Glands, Tuberculosis op.) 

Lymphadenoma (q.v.) often begins in the 
cervical group, and must be recognized by a 
process of exclusion, or by direct examination 
of a gland excised the purpose. Enlarge- 
ments due to lymphocytic leukaemia or chloroma 
or sarcoma are rare. 

Syphilis is a cause of enlargement not only 
in the haematogenous infection of the secona- 
ary stage, but also in the congenital disease, 
and late in the tertiary stage. Its recognition, 
apart from microscopical examination, is diffi- 
cult. The most serious form of enlargement 
after childhood is that due to metastatic 
deposits of carcinoma, the primary seat of 
which is commonly in the mouth, tongue, 
pharynx, larynx, or cesophagus. Nor must 
the possibility of primary new growth of the 
glands be forgotten. Such growths are rare; 
in children they are usually sarcomata of the 
round-celled type ; whilst in adults there occurs 
a peculiar large-celled endothelioma, of slow 
growth, and often of slight local malignancy, 
but prone to metastasis, so that successful 
removal of the local swelling often does not 
remove the disease. 

Immediately above the clavicle there are 
small groups of glands which on the left side 
are apt to become enlarged by metastasis from 
a carcinoma of the stomach, a fact which is 
sometimes of considerable aid in dia^posis. 

Dealing with th? other groups briefly, 
axillary lymphatio glands suffer chiefly fr^;^ 
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acute infections, tuberculosis, or lymphade- 
noma, or from carcinomatous deposits from a 
breast cancer. The inguinal group are chiefly 
liable to acute infections, especially of the 
penis or vulva, or of the feet and legs ; they 
are also sometimes lyinphadenomatous, but in 
many cases of this disease are not involved. 
Mention must also be made of the axillary and 
inguinal “ buboes ” of plague. The parieto- 
thoracic glands arc said to drain the pl(‘ural 
membranes, and their enlargenu'nt may thus 
offer an indication of tuberculous or pyogenic 
infection of the i»leural cavity. Tlie cubital 
glands often escape bacterial invasion when tlie 
axillary are affect(*d, and, on the whole, arc 
rarJy enlarged. Tuberculosis, sy])hilis, lymph- 
adenoma, lubella, and glandular hwer are all 
possible causes. 

Of enlargement of intratboracic glands, all 

that need he said Iktc is tluit, a] art fnun 
tuberculosis and new growtJjs, the (‘nlarg(‘- 
ment is ranOy suflicic'nt to gi\ e rise to jiliysical 
signs. Very oecasionally ])yog<‘nic eoeci cause 
suppuration in these glands, and produce a 
mediastinal abscess. Of enlarg(‘]nent.s of intra- 
abdominal glands, those wliicli giv(‘ rise to 
clinical symj>toins ore most oft(‘n iulxu-culous 
in origin (.sre Lvm}’Tiatjc (TLA.\r>s, TrnERCu- 
Losrs of), but occasionally masses of glands 
enlarged by secondary jk-vv growth form jial- 
pable tumours. 

Summing up the difficulties, it may be said 
that in the absence of evidence of acute dis- 
ease, either lisematogenous or lymjdiogenous, 
the differential diagnosis in the child must be 
made between tubercle, syjdiilis, and lymph- 
adenoma ; whilst in the adult there is the added 
difficulty of carcinomatous enlargement. Jn 
the absence of definite indications, excision and 
microscopical examination will usually deter- 
mine the point. JJugu Thuksfield. 

LYMPHATIC GLANDS, TUBERCULO> 

818 OF.— Of all the causes of enlargement 
of the lymphatic glands, tu])erculosis, by reason 
of its great frequency, is the most important. 
In the majority of instances it is a local 
(lymphogenous) infection, but in rare instances 
a widespread enlargement of many glands 
occurs, and is possibly due to a hseniatogenous 
infection. 

Frequency. — The frequency of tubercu- 
losis of the glands can hardly be exaggerated, 
in view of the knowledge we have derived 
from the careful examination of morbid ana- 
tomical specimens ; it is at least probable 


that every adult in the dense populations of 
civilized countries has had and has overcome 
the infection. On the other hand, it is easy to 
exaggerate the frequency with which this in- 
fection gives rise to clinical symptoms, or to 
visible or palpable tumours ; and it is quite 
certain that enlarged glands commonly said 
to be tuberculous, cs])e(;ially in the cervical 
region, arc ofttm found to be non-tubercnious 
when examined microscopically. 

Etiology .--Congenital tuberculous infec- 
tion is so rare as to be clinically negligible, and 
lienee we find that in the majority of cases 
of tuberculosis of the glands there is a source 
of infection in close relation to the victim. 
The two chief sources undoubtedly are (1) 
contact with infected persons, (2) ingestion of 
infected milk. 

Human and bovine infection. — The relative 
jiroportion of liiinian and of bovine tuberculous 
infections is still a matter of contention, but 
it would appear from the most recent careful 
researches that, taking all forms of tubercu- 
losis together, the form w'Lich exhibits tlie 
largest percentage of bovine infection is gland- 
ular tuberculosis, but that even here the jiro- 
portion is not luore tluin one-third, and that 
the infected human being rimiaiiis by far the 
most scuious focus of dissemination of the 
disease. 

The age at w'hich tuberculosis of glands is 
chiefly met with is in childhood from 2 to 
15 years, though no age is exempt, and the 
age-incidence varies somewhat with different 
groups of glands. For example, tuberculosis of 
tlie axillary glands occurs usually in adults or 
adolescents, randy in cliildren. 

Clinical tuberculosis of the lymphatic glands 
is most frequent in the ci;rvical, bronchial, and 
mesenteric groups ; while the axillary and 
inguinal groups are muc;h more rarely involved. 

Clinical symptoms and course. 1 . Gener- 
alized glandular tuberculosis. — This rare affec- 
tion is met with at all ages, but most commonly 
in children. TJie onset of the illness is usually 
abrupt, with a moderate degree of fever and 
rapid wasting. The most prominent feature of 
the disease, however, is the rapid simultaneous 
enlargement of all the superficial lymphatic 
glands, which are swollen, tender, and some- 
times “ softening,'’ causing redness of the over- 
lying skin. Occasionally the glandular infec- 
tion spreads to other tissues, and the illness 
runs the course of an acute miliary tubercu- 
losis, but more commonly, after a period of 
acute inflammation the swellings subside, the 
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glands harden, some of them become caseous, disease there is, as a rule, no difficultji niioo 
and the patient recovers health and strength, there are but few complaints in which many 
He is, however, liable to reinfection from these groups of lymphatic glands are simultaneously 
glands, or to the formation of sinuses. enlarged. Lymphadenoma has been a cause 

2. Local glandular tuberculosis. — The more of error, and in one case the enlargement due 
usual type of glandular tuberculosis is by local to syphilis was confidently diagnosed as tuber- 
infcction — the (‘nlargement of a single group culous. Microscopic examination of an acoes- 
of glands, or even of a single gland. At first sible gland will always settle the diagnosis, 
the swelling may b(^ tender and painful, more In the local type of the disease the diagnosis 
often it is abnost [)ainh;ss, and can be handled of an erilargcunent must rest upon a full con- 

freely. The glands form sej)arate rounded sideration of many fac.tors ; the age of the 

firm elastic swellings, of various size.s ; at patient, the history of the swelling, the general 

first freely movable beneath the . kin and on symptoms, and lastly the physical characters 

the deeper structiir(',s, but later prone to be- of the swollen glands. Thus, in a child with 

come fixed, and to involv’^e the overlying skin, swollen ccrricnl glands, who has an obvious 

It is uncommon to find but a single gland source of infection with pyogenic, organisms, 

enlarg(!d ; more usually all of one group arc such as chronically iullamed tonsils, in whom 

attacked, but in various degrees, so that at a tlie general health is more or less seriously 

given tinu! the ])ractitiouer may find glands of disturbed, and often with periods of fever, 

all sizes, all degrees of firmness, mobility, and the probability is strongly against the glands 

elasticity. The progress of the affection is being tuberculous ; whereas when the glands 

variable, according to the dcgrc<^ of resistance are enlargetl irisicliously, with little or no dis- 

of the patient’s tissues. Ju the most favour- turbance of general health, and an absence 

able case the tuberculous focus becomes sur- of obvious foci of sepsis, a diagno.sis of tiiber- 

round(;d by fibrous tissue, tl (‘generates, and culous inbtctiou is far more probable. In each 

eventually calcific^s. Such a gland is probably individual cas(‘ the diagnosis must be con- 

no longer a soure.o of danger to its possessor, duct(.‘d ti[)on similar lines, for with rare ox- 

although it is rare for all the glands of a group ccptioiis the various pathological aids, such as 

to have reached lids stage. More commonly v. Tir<[uet’s or Calmette’s test, or the sub- 
tile lesions are found in different stages of cutaneous tuberculin reaction, afford no assist- 

development, and whihj the infection is sta- ance in this sphere. Mistakes are, however, 

tionary or retrogr(‘ssiv(; in one gland it is not com-mon, if it b(5 rememlxjred in the case 

extending in another. When a gland becomes of c((rvical enlargements that no diagnosis of 

wholly caseous it may soften.” Frequently tuberculosis is justifiable before all septic foci 

this softening is the result of secondary in the drainag-- area of the enlarged glands 

infection with pyogenic organisms, but it have beeai cleared out. 

appears that softening can occur without Besides the enlargement due to chronic 
this intervention. The softening leads to ]»yogcnic infectious, there are two other dis- 

the intlaiiimatiou of the tis.siies surrounding eas(NS winch may lead to confusion — syphilis 

the gland, and often eventually to the forma- and lymphadenoma. There occur from time 

tion of a sinus through the overlying .skin, to time examples of cervical enlargements 

The glands of the ciervical group are per- more or less insidious in onset, resembling in 

haps more prone to undergo softiming than their j)hysical characters tuberculous enlarge 

those of other groups, j)robably because the ments but iievcrtlieless of S5rphilitic origin, 

area which tlu‘.y drain is often the seat of Such instances are not common, and can be 

pyogenic infections, but bronchial and mesen- diagnosed only by attention to the history 

teric glands may follow the same course. an(l to the general characteristics of the 

Usually, when the. glands only are involved, 2 )atient ’8 illness, by the Wassermann reaction, 

there is but little disturbance of the patient’s and lastly by the incision of an accessible 

general health, at least until the softening gland. The same is true of the more 

process begins. The exceptions to this rule chronic lymphadenomatous swellings, though 

are chiefly found in the intrathoracic and intra- in this case the physical characters of the 

abdominal grou 2 >s, where pressure upon im- glands themselves often give some aid ; the 

portant structures may give rise to serious enlarged glands tend to be more uniform in 

symptoms. size, less intimately attached to one an^er^ 

Diagnotit. — In the generalized type of the and more elastic to the touch. In older patieB^^^ 
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and very occasionally in young children, the 
question of malignant disease -carcinoma or 
sarcoma— must he considered, but the oppor- 
tunity for error here is not great, if the history 
of the swelling be carefully considered. 

The same considerations hold good in the 
case of a.rillari/ or inf]urna] swellings, it being 
remembered that tuberculosis in these sites is 
more often met with in adults or adolescents 
than in children before puberty. 

The diagnosis of wiraihoracic gluudvUr 
iuherculosis i& most uneortain. TIktc can ])e 
no doubt that wherf' there is collapse of a 
part of the lung, usually the left upper lobe, 
combined ■with an area, of impaired resonance 
in the interscapular region, there is, in the 
absence of other indications, a presumption 
that enlarged glands are jiressing u])on the 
hronclius. Such a combination of synij>toms 
and physical signs is found occasionally in 
children, very rarely in adults, as the result 
of tuberculous enlargement of the broncliial 
glands ; but, s])eaking generally, such signs 
are rarely present exce])! in children in whom 
the disease has already jnade s(‘rious inroads 
on the lungs as well as on the glands that 
is, when the disease lias already advanced 
beyond the stage of glandular tuberculosis. 
An X-ray examination may confirm the sus- 
picions excited by the physical signs, but the 
bronchial glands are so situated, and the 
degree of enlargement sufficient to cause 
pressure is often so slight, that the skiagram 
seldom giv'es much helj). 

InUa-ahdominal gland tvhercalosis presents 
itself chiefly in the form of abdominal tumours. 
The tumour is situat<*d usually in the right 
or left iliac fossa, and can be recognized by 
its uneven surface, its immobility on the 
deeper structures, and often by its jjalpability 
per lectum. Isolated mesen^^eric glands also 
sometimes cause tiouble chiefly in the form 
of attacks of abdominal pain, j)iobubly due 
to spasm, to contracture, or to kinking of a 
part of the intestine. Appendicitis, intus- 
susception, and fsecal accumulations are the 
chief sources of error, and can usually he dis- 
tinguished by attention to the history, and to 
the characters of the tumour. 

Treatment.— The treatmen* of glandular 
tuberculosis will vary with the individual case, 
according to the situation, stage of develop- 
ment, and general characters of the swelling. 
In all cases the general treatment must follow 
the lines of the treatment of tuberculosis of 
any organ ; that is, a maximum of air and 
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sunshine, nourishing food, and attention to the 
smallest details that make for health. In 
addition, in the case of cervical-gland tuber- 
culosis, it cannot be too strongly emphasized 
that all sources of ])yogeTiic infection, such as 
canons teeth, chronically enlarged tonsils, or 
adenoids, must be carefully removed. In 
spite, however, of the greatest care, a number 
of ])atients will recpiire removal of the glands 
by operation, and though it is often not })ossi- 
ble by this means to remove all the infected 
tissues, yet the i)ios])ects of recurrence of a 
tuberculous tumour in the same region are 
slight. The injectioji of tuberculin is advo- 
cated by some authorities, decried by others. 
On the whole, the sum of authority would 
apj»ear to indicate its employment on the 
ground that it is at least harmless, and in 
some instances appears to cxj)edite resolution. 
It is also advisable to use it after removal 
of tuherimlous glands, since it obviates the 
tendency to thickening of the scar. Tlie doses 
should be those recommended for the treat- 
ment of other forms of tuberculosis. 

SoiiKi of the most difficult problems of 
therapeutics are presented by tuberculosis of 
the intra-abdominal glands. Operative inter- 
ference with these tumours has often been 
attend (^d by most brilliant success, but, on 
the other hand, it is not uncommon to find, 
on opening the abdomen, that successful inter- 
ference is impossible, and in a few instances 
even successful operation has not evaded th(^ 
risk of infecting the abdominal wound and 
producing a sinus. Each case must be judged 
on its merits, but, unless the abdominal tumour 
is causing trouble from pressure, it is advis- 
able to give an extended trial to other thera- 
peutic nicasures before resorting to operation. 

Kemoval of the axillary and inguinal groups 
is generally easier, and more likely to be coin- 
j>lete ; moreover, the original focus of the 
disease is more readily detected and dealt 

Hugh Tuursfikld. 

LYMPHATISM. — Lymphatism, or status 
lyniphaticus, is said to be present when tlie 
lymph-glands and lymphatic structures of the 
tonsils, pharynx, and alimentary tract are 
obviously enlarged, and the spleen and thymus 
aYe Jiypertrophied. It is thus obviously a 
pathological term, and its transference to 
clinical medicine has given its meaning an 
obscurity and vagueness which defy definition. 
Paltauf employed it to denote the condition 
which he observed in the bodies of infants who 
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had died suddenly and unexpectedly ; and 
since the most striking feature in these cases 
is the enlargement of the thymus, in medicine 
the term has b(*come aj)p]ied to all cases where 
this organ is definitely enlarged. 

Etiology. — The chief sufferers from lym}>h- 
atism ar(‘ infants, but, in the broad and loose 
sense, no age is exempt. The enlargement of 
the thymus, the hypertrophy of the lymphatic 
structures of the fauces and of the tongue, 
the prominence of the solitary follicles of the 
intestine, and of the Malpighian follicles of 
the spleen are found (1) in infants dying sud- 
denly (thymus death) ; (2) in children and 

adolescamts dying uiK'xpectedly under ana‘S- 
thetics, especially chloroform ; (d) in certain 
types of jnental or physical defectives ; ( t) in 
infants who have suffered from continuous or 
spasmodic dyspnoea (thymus asthma). 

Symptoms. — The condition generally 
remains undetect(‘d during life ; but anaemic 
children who have flabby muscles and are 
easily tired, who are subject to attacks of 
dyspnoea, or have obvious lynijjliathi hyper- 
trophy, such as large tonsils, ad(*noids, large 
cervical glands, ot an enlarged spleen with- 
out obvious cause, may be sustiected. An 
examination may then lead to the detection 
of enlargement of the thymus gland, either 
as a distin(;t tumour in the suprasternal fossa, 
or by an increased area of dullness to per- 
cussion over the rnanubriuin sterni, or by 
X-ray demonstration. Thymic dyspinna is 
said to be of a characteristic nature, but is 
certainly a rare phenomenon in this country. 
More usually the disease is brought to tlie 
jioti(‘e of the practitioner by the sudden 
death of an infant who has apparently been 
in robust health, or by the death of a child 
who for some trifling opijration has inhakd 
chloroform. The cause of the condition is 
unknown, nor is it known what is the. con- 
nexion between the sudden failure of vitality 
and the lymphatic hyj)ertrophy. 

Diagnosis. -When the desirability of giving 
an anaesthetic to a child is in question, the 
j)ossibility of the lymi)hatic state sliould al- 
ways be borne caredully in mind ; but diag- 
nosis in the ordinary sense is, so far as 
can be said at present, impossible, the only 
direct evidence being the dull area of an en- 
larged thymus gland together with a skiagram 
showing the enlargement. When such signs 
are present an anaesthetic should be avoided, 
if possible, and apparently chloroform should 
never be used. 


Treatment.;— The manner o! the dea^ 
suggests that it is due to a sudden fall in 
blood-pressure, and hence it is advisable that 
the anaesthetist should have at hand such dru^ 
as pituitrin, J c.c. of which should be used in 
c‘ase of necessity. 

In cases where the anaesthetic has been post- 
poned because the disease is suspected, the 
main lines of the treatment should be abun- 
dance of oj)cn air and exercise, with such drugs 
as iron and arsenic, and careful attention to 
the digestion. Massage of the flabby muscles 
is also probably of considerable service. 

For the dys])iuTea attributed to the presence 
of ail enlarged thymus gland, operative inter- 
ference has been advocated and carried out 
both in America and Grennany. The results, 
however, can hardly be regarded with enthu- 
siasm, nor is it as yet by any means clear that 
the dyspncea is due to the presence of the en- 
larged gland. In the present state of our 
knowl(idg(*. it is certainly preferable not to 
resort to thymectomy except in cases of 
extreme urgency. jjugh Thursfield. 

LYMPHOCYTH^MIA {mi Leukemia). 
LYMPHOCYTOSIS {see Leucocytosis). 

LYMPHO-8ARCOMA. -A tumour who8<i 
characteristic clement is a round cell, le- 
sembliug the round cell of the lymphatic 
gland, and whoso structure closely simulates 
that of the lymphatic gland. Unfortimately, 
the term is applied to almost any round-cell^ 
sarcoma, but it should be strictly reserved for 
those growths which, so far as can be ascer- 
tained, have their origin in lymphatic tissue. 

Pathology. — Tumours of this type are 
commonly malignant in the highest degree ; 
no I only do they spread rapidly at their 
original site, pushing aside or destroying the 
adjoining tissues, but they disseminate widely, 
and the metastatic growths appear thickly m 
the viscera or bones. They occur at any age, 
but are distinctly more common in childhood 
and adolescence than in adult life. 

C l ini c al course. — Their principal situa- 
tions are the neck and the mediastinum. In 
the neck, the tumour makes its appearance 
usually in the deep cervical glands of one 
side, involving the whole group with great 
rapidity. The glands are at first discrete, but 
quickly become matted together, firm, and 
elastic. They are very little, if at all, movable 
on the deeper tissues, but do not as a mla 
involve the skin. By the time that the tumour 
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has attained a size which begins to press upon 
adjacent structures, the metastatic growths in 
the pleural membranes, in the lungs, liver, or 
long bones are so far advanced that the patient 
is in a cachectic condition, and survives but a 
very short time Even shorter is the prosxiect 
of life when the mediastinal glands are the 
primary scat of the disease. The pressure 
upon important structures in the thorax, and 
the early involvement of the lungs, i)roduc.es a 
condition of dyspneea from which no relief 
can be obtained. The patients often die of 
cachexia with cedema, ascites, and transuda- 
tion into the jdeural cavities or p(iricardiuni. 

Other situations in which lympho-sarcomata 
originate are the retroperitoneal glands, the 


kidneys, and occasionally the deep lymphatic 
glands of the pelvis. 

It has already been noted that the term 
lympho-sarcoma is used with extreme vague- 
ne.ss by many surgeons to denote any round- 
celled tumour of the sarcomatous type and 
there is no doubt that in the comparatively 
recent past, (enlarged glands wdiich to-day are 
recognized at once as lymphadimomatous have 
been described as belonging to this group. 
The diagnosis can only be made by careful 
microscopical examination of the tumour. 

Prognosis and treatment are alike quite 
hopeless. Htigu Thursfielp. 

LYMPHURIA Filariasis). 


MACROCEPHALY {see Skt’LL, AliNORMALl- 
TiEs IN Shape ok). 

MADURA FOOT (sy)}. Mycetoma).— A dis- 
ease, especially common in India and Northern 
Africa, caused by infection with any of several 
forms of strei)tothrix. Though the foot is 
the part most commonly attacked, the hand 
and other parts are not exempt. The fungus 
(Plate 28, Fig. 9, Vol. Ill, facing p. 138) 
is probably parasitic on various cereals, and 
gains access to the naked feet of agricultural 
labourers in the tropics through some small 
abrasion in the skin. 

Pathology. — The chenges produced in the 
tissues are very similar to those caused by the 
streptothrix of actinomycosis. The fungus 
proliferates in the connective tissues of the 
foot, and masses of mycelium form, and lead 
to softening in their immediate vicinity, and a 
defensive induration a little more remotely. 
The soft material comes to the surface and 
sinuses are formed through which are dis- 
charged numerous granules composed of the 
mycelium. These granules may be black, 
yellow, white, or red in colour; in the first 
variety the w^hole foot may have a dark ap- 
pearance. The tarsal bones may be eroded or 
softened. 

Symptoms. — firm, painless nodule de- 
velops in the sole of the foot. Later the con- 
cavity of the sole is filled in and may become 
ooavex as the result of the extensive tissue 


reaction. The w^hole contour of the foot is 
altered. Sinuses form and discharge an oily- 
looking fluid containing the granules. Pain 
may now be complained of when any pressure 
is put on the foot. Th(5 limb wa,st(;s and be- 
comes useless, and the patient may be seriously 
weakened by the constant discharge. 

Diagnosis. — In tlie early stages diagnosis 
may be impossible, but a linn, painless nodule 
in the sole of tlie foot of a native labourer 
should arou,se suspicion. The diagnosis is 
easily niad(i w hen the granules can be obtained 
in the discharge, and .still more so in the later 
stages. 

Treatment. — In the early stages it is pos- 
sible to excise the initial nodule, but cases 
are rarely diagnosed sufficiently early. In late 
cases amputation of the limb well above the 
disease is called for. If operation be not 
undertaken, some benefit may accrue from the 
administration of large doses of i)ota8sium 
iodide, or from inoculation with a suitable 
vaccine prepared from the infecting organism. 

Zachary Cope. 

MALARIA {syn. Ague; Paludism ; Inter- 
mittent Fever ; Keiiiittciit Fever ; Marsh 
Fever ; Jungle Fever ; Climatic Fever ; Coast 
Fever). — Ike term malaria covers three specific 
fevers of protozoal origin, caused respectively 
by Plasmodium malariw, P. vivax, and P, 
falciparum, the infection being transmitted by 
anophcline mosquitoes. The fevers are charac- 
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terizod clinically by periodicity of the attacks, the general circulation. In 1898) Ronald Bois 
enlargement of the spleen, and quick response discovered that the malarial parasites could 
to quinine-therapy. grow in the stomach of a mosquito, and event- 

Hittory. — In th(* old Indian system of ually found the whole cycle of the parasite of 
medicine, “ Charaka-Samhita,'’ then^ are refer- bird malaria in that insect ; and this was 
cnees to fevers spread by mosquitoes, and it has subsequently completed, as regards the human 
been suggest(‘d tluit these statements relate to parasite, by Grassi, Marchiafava and Bignami. 
malaria. Hippocrates clearly described quoti- Manson succeeded in causing typical attacks of 
dian, tertian, and quartan types of fever. In malaria, in persons who had never left Great 
116 B.C., Varro emphasized the relationship Britain, by the bites of anopheline mosquitoes 
between malaria and marslu's. Later, G(‘lsus infected with parasites in Italy, 
different iat(Hl two types of tertian fever, the Geographical distribution. — ^Malaria is 
benign and the malignant. The association of widely distributed all over the tropics and sub- 
malaria witli stagnant wat('r was generally troi)ics and in many parts of the temperate 
recognized during the Middle Ages. In the zones ; in Buro[>e it is extremely common in 
seventeenth century the thera}>eutic j)ropertieH the Balkans and the south of Italy ; in France 
of cinchona bark were discovered. In 16.‘i8, it is found in the southern and western pro- 
the Countess Cimshon, the wife of the fourth vince.s ; in Switzerland, in the Canton of 
Count, Spanish Viceroy of Peru, contracted Tessin ; in Germany, in the lowlands watered 
tertian malarial fever, and no treatment was of by the tributaries of the Danube, Certain 
any avail until the infusion of the bark of the parts of Great Britain were very malarious 
tree known to the Indians as Quina-quina was in the Middle Ag(\s, especially some districts 
administered. The Count(^ss on her return to bordering the lower Thames and large parts 
Europe brought home a large su]»ply of the of Cambridgeshire and Lincolnshire. At one 
bark, whiesh she distributed to p<?rsous suffering time it was generally believed that indigenous 
from f(;ver on her estates near Madrid. Hence malaria had completely disappeared from this 
the bark (!ame to be known as pul vis comi- country, but recent researches have shown 
tissffi.” Linnaeus calh^d the tree after the that there have always been some small en- 
Countess, giving it the name of “ Cinchona demic foci. 

officinalis.” In 1820, r(;lletier and Caventon Pathology and morbid anatomy. — The 
prepared an alkaloid, quinitie, from cinc^hona pathological features of the malady are due 
bark. principally to the destruction of enormous 

Aj 3 regards the actual cause of the disease, for numbers of erythrocytes, and quite probably 
centuri(;s it was believ<Ml to be minute forms of also to the presence of toxins, haemolysins and 
animal life arising in the exhalations from endotheliolysins produced by the parasites, 
decaying vegetable matter in marshy land. Cases due to benign tertian and quartan 
In 1847, Maekel noted the presenc^e of blood malaria rarely end fatally, and our Imowledge, 
pigment in the organs of people dying from therefore, of the morbid anatomy of the malady 
malaria. In 1880, Laveran in Algeria dis- is based almost entirely on cases of pernicious 
covered the causative parasites while carry- malaria (subtertian). The spleen is usually 
ing out an investigation on the origin of the enlarged, hard, and of a dark colour, but in 
pigment. He called the parasite Oscillaria acute cases it may be soft and diffluent. The 
malarm. At first his great discovery did not liver is in most cases enlarged, and varies from 
attract much attention, many authorities be- a dark brown to a slate hue. Microscopically, 
lieving in a bacterial origin of the disease. In the endothelial and Kiipfer cells show a large 
1886, Golgi demonstrated the life-cycle of the amount of black pigment (hsemozoin), while 
parasite in man. The fSuggestion was made by the parenchymatous cells contain no such 
King, in 1883, that mosquitoes might be the pigment, but often yellow granules (hsemosi- 
carriers of the infection, which, as already derin). Hsemozoin, although containing iron, 
noted, was the belief of the oldest observers, does not give the iron reaction, and is soluble in 
Manson, in 1894, definitely formulated the alkalis but not in alcohol. Haemosiderin, on 
hypothesis of the mosquito transmission of the other hand, is soluble in alcohol but not in 
malarial fever, basing it upon the observations alkalis. 

he had made of the flagellation of the male The bone-marrow is very dark, owing to the 
gamete, which does not take place until several presence of a large amount of pigment. .1^ 
minutes after the removal of the blood from pernicious cerebral cases the brain has a 
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colour, and microscopical examination of sec- 
tions of it will often show the cajhllaries to be 
blocked with degenerated red cells, pigment, 
and parasites. The lungs may be normal, 
ansBrnic or hypersemic, or congested. The 
suprarenal cajjsules may be hyiiereemic ; the 
kidneys generally aj)})ear to be normal, but 
occasionally they may be congested or of a 
brownish colour. 

Etiology. The parasites in man. (Plate 
18.) Benign tertian.— I’he j)arasiie of benign tertian 
(P. vivax), as se^en in the re^d (•<n'y)ii8(les, apjjoars at 
first as a roundisli, uii})igniont<‘d bo<ly, alx)ut 2 /w in 
diameter. A few hours latcT it incieascs in shape 
and becomes }ing-like ; then a few granules of 
pigment appear and tin; jiarasite shows active 
amoeboid movements. It gradually ( nlarges until at 
the end of 48 hours it oc'cuiacis almost the whole 
of the red cori)Uscle ; btdween 40 and 48 hours, 
many of the parasites undergo seguicntation into 
15 or 20 sporiform bodies, which frequently show 
a radial arrangcn\ent. A certain number, liowevcr, 
do not undergo any process of segmentation, and 
these represent the sexually differentiated forms 
or gametoe 5 ’^tcH. 

Quartan. — The parasite’! of the quartan fever 
(P. malmia;) at first is v(‘ry similar to tlu* teilian 
parasite in appearancjc, but later the granule's of 
pigment are larger and darker, and their mov(‘- 
ment is not so marked. On the third day segmenta- 
tion takes plaee, the pignu^nt eolleeting tow'ard thci 
central portion of the parasite, wlrieh finally breaks 
up int() fi-12 segments. Some of the full-growm 
parasites, how'cver, as is the case with P. vivax-t do 
not segmentate (gam<>to< ytes). 

Malignant tertian {or eubtertian). — P. falciparum 
appears at first as a very small hyalin body, smaller 
than the tertian or quartan parasites, wliieh quickly 
forms a ring. The jrigrnent is present in very 
small amount, or- aliogetljer absent at first ; the 
later stages of devek)pment art* not ordinarily seen 
in the i)oripheral blood, tliese forms being found 
in the blood of some internal organs, principally 
the bone-marrow and the sjdeen. After about a 
week, large crescentic bodies appear, containing 
a great deal t)f jugment in the centre. I’bese are 
the BO-calltsd “ crescents,” which are character- 
istic of subtertian fever. 'I'hcy do not sporulate ; 
they rcijresent sexually different forms (gameto- 
cytes), and arc incapaljle of further development 
in the human host, but in the stomach of the mos- 
quito the male elements (microgamctocytes) j)ro- 
duce a number of motile flagella (microgametes), 
which become detached and fecundate the female 
bodies (macrogametes). 

The parasite in the mosquito.— When an ano- 
pheline mosquito bites a human being in whose 
blood gametocytee are present, fecundation of the 
female element takes place in the insect’s stomach. 
The fecundated female element penetrates the waDs 


of the mosquito’s stomach and a definite cycle of 
development takes jdace in the muscular coat, 
roundish, refractive bodies that contain pigment 
ajipearing, and gradually enlarging until after 
about a week they reach a diameter of 60-70 fx. 
I’hose largo bodiijs (oixiysts or zygotes) then burst, 
and an enormous number of spindle-shaped bodies 
or s]M>rozoids are set free in the body cavity of the 
mosquito ; they a(!cumulate in the salivary glands 
of the insect, and when it bit(*s they escape into 
the ducts and are inoculated. 

The anopheline mosquito (Plate 19, Figs. 

1 . 2, 3). — Only moscjuitoes of this family are capable 
of transmitting malaiia. This is not the place to 
enter into zoological details, but for juaetieal pur- 
poses, wlieri it is desired to determine a mos(iuito the 
first stop to take is to se(‘ whether the insect is a male 
or female, as the male doc'S not bite human beings. 
’J’bc antenna* of the male are very plumose, while 
those of the ft'maJe show only a few bail’s, and if 
the anteniue have been broken off one should look 
for the elaspers at the end of the abdomen. The 
female Anophelinai differ from the common female 
( ’ulicinai in the following charaeteristies ; The 
wings are generally sj)otted (dappled), the palpi 
arc as long as the proboscis, or longer ; w’Uen the 
insect is in a resting position the abdomen, head 
and proboscis are in a straight line, and it does not 
show th(5 hunchback appearan(?c of the Culieinas. 
The scutclliim of Anopheles is simple, while that of 
(’ulex is trilobed. The eggs of Anophelinaj are 
generally ('ollectod in star or ribbon-like arrange- 
ment, wiiilc the eggs of the (Julicinae are collected 
in raft-like formations ; the anopheline larvie are 
asipluinate and take a hoiizontal position, while 
tlic Culicirifc larva? are siphonated and take a 
4r)'-''-angle position. The male Anophelinje feed on 
the juices of flowers and fruits. 

Symptomatolo^. Benign tertian. - - The 

incubation jteriod is generally 8-10 days; in 
ex])eri mental cascts, when healthy men have 
been bitten by infe.cted mosquito(^s, it varies 
from 7 to 25 days. 

The, febrile attack — Th(^ ])atient for a day or 
two may be feeling out of sorts and may coin- 
])lain of rljeumatic-like pains together with a 
feeling of lassitude, but at times there are no 
prodromata. He feels suddenly very cold, and 
actual shivering may set in ; the teeth may 
chatter, the lij)s b(^come blue, the legs and 
arms are cold, and gooseskin may be present. 
Tliis cold stage ” lasts 10-30 minutes. The 
chills then diminish, sensations of warmth 
appear, at first jdeasurable, but they soon 
become intense and the patient feels burning 
hot ; the skin is hot, dry and flushed, the 
conjunctiv8B injected, the pulse full and occa- 
sionally dicrotic ; at times a slight cough ma} 
be present, and there may be vomiting and 
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Plate 18 .-MALARIAL PARASITES OF MAN. 

{Description of Plate drawn by John iiordon Thomson, M.A., M.B., Ch,li.) 


A. Benign Tertian Parasite {Piasmodtium vioax). 

1. Trophozoite. Signet-ring form. 

а. Trophozoite showing amoeboid characteristics. 

3 and 4. Oorpuscles containing several young 
parasites showing amoeboid charact<jrs. The 
parasites also snow the so-called “ tenue ” 
phase. 

б. Shows distinct enlargotnont of the containing 

corpuscle, and the preseruie of Schtiffner’s dots 
within its cytoplasm. This enlargement of the 
cot^uscle and these dots are very charact'r- 
istic of P. vivax. The parasite is actively 
amoeboid. 

6. Trophozoite about half-grown showing the chro- 

matin divided into throe portions. Pigment is 
scattered throughout the cytoplasm. The 
corpuscle is enlarged, and shows Schuifner’s 
dote. 

7. Scliizont containing 16 merozoitoa. The pigment 

has collected. 

8. Schizont in process of disruption. 

8. Male gametocyte. The pigment, which is in 
fine granules, is scattered. The cytoplasm 
stains faintly, and the chromatin, while 
more or less centrally j)la<!i'cl, is somewhat 
scattered. 

10. Female gametocyte. The pigment is in coarser 

granules. The cytoplasm stains more <leeply, 
and the chromatin is compactly grouped on the 

marmn. 

11. Game^yte and schizont in the same corpuscle. 

This combination gave rise to Schaudinn’s 
erroneous theory of parthenogenesis. 

12. Two gametocytes in the same corpuscle. 

B. Subtertian Parasite {Laverania malarioe, Plas- 
modium falciparum). 

13. Trophozoite (ring form) in the peripheral blood. 

Shows the chromatin in two masses. 

14. Multiple infection of a corpuscle with tropho- 

zoite (rings). Prom a film of the peripheral 
blood. 

15. Trophozoites on the margin of a corpuscle. 

Peripheral blofjd. 

10. Trophozoite from a capillary of one of the in- 
ternal organs, showing pigment already col- 
lected into a dense mass. 

17. Prom smear of one of the internal organs. Shows 

developing schizont, in which the chromatin 
has broken up into several masses. 

18. Developing schizont more grown than No. 17. 

19. Schizont containing 27 merozoites. The mature 

schizont fills roughly two-thirds of the cor- 
puscle. Pound in the capillaries of the internal 
organs. 

20. Developing crescent from a smear of bone- 

marrow. The pigment is scattered. 

21. Developing crescent becoming elongated and oval. 

From a smear of the bone-marrow. The pig- 
ment is scattered. 


22. Male cmscerit or gametocyte. Pigment in finer 

granuIj!S and moi’e scattered, cytoplasm a 
fainter blue, and the chromat in more scattered 
than in the female. 

23. Female creseent or gametocyte. Pigment in 

ooa.i*8er granules tending to be groups nearer 
the chromatin, chromatin more compact, c) to 
])lasm stains a deeper blue. 

21. Kxllagellation of a male gametocyte. This 
occurs when blood is drawn. The cre^scent 
becomes rounded, and the chromatin under- 
goes reduction (maturation) division with the 
extrusion of two polar bodies. Five micro- 
gametijs have been formed. 

2.^>. Capilhu y from a smear of the brain, showing the 
lumen packed with parasites. One of these; is 
a mature* scliizont showing the merozoites. 

20. Endothelial cell from the peripheral blood of a 
comatose case. It contains jngment which it 
has phagocjd/OSe;d. 

27. (.’lump of red blood-corpuscles from the peri- 

pheral blood of a comatose case. This illus- 
trates the tendency of corpuscles containing 
the malignant tertian parasite te clump to- 
gether. 

28. Female gametocyte undergoing reduction or 

maturation diVi.sion with the extrusion of two 
polar bodies. 

29. Prom a comatose case showing an unusual band- 

shaped trophozoite. 

30. Multiple infection of a corpuscle with young 

trophozoites, the so-called “ tenue phase. 

C. Quartan Parasite {Plasmodium malaruB), 

.31. Troiihozoite (ring stage). 

32. Trophozoite. Illustrates the band shape of the 

}>arasite. Pigment has appear(;d and is scat - 
t-ered throughout the cytoplasm. 

33. Hand -shaped trophozoites. 

31. Trophozoite. Ckuripact parasite showing chro- 

matin just beginning to divide. The pigment 
is scattered throughout the body. 

35. Trophozoite, 

3(i, 37. Show the characteristic band shape of the 
trophozoite. 

38. Develi>ping schizont. The chromatin has divided 

into 9 masses, and the pigment is collected into 
a band -shaped mass. 

39. Developing schizont. The merozoites have not 

yet completely separated oil. 

49. Schizont (rosette) containing 8 merozoites. The 
pigment is collected towards the centre. 

41. Male gametocyte. Smaller than the female. 

The cytoplasm stains more faintly, the figment 
is in finer granules, and the chromatin more 
diffuse. 

42. h'emale gametocyte. The cytoplasm stains moi e 

deeply, the chromatin is mure compact, and 
the pigment, in addition to being in larger 
masses, is more plentiful. 


All the preparations were stained with Qiemsa, and drawn at a magnification of approximately 2,200 diameters. 
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rarely, diarrhcea. The spleen is often palpable 
and tender. The temperature begins to rise 
before the (;hill, and continues to ascend during 
the cold stage, reaching the maximum in the 
hot stage. It may be anything from 102® to 
108° F., but is genoTally between 104® and 105®. 
The warm stage may last four or five hours, 
and is followed by the sweating stage. Profuse 
j)erspirati()n breaks out all over the body, and 
during this stage the pulse, res])iration, and 
temperature may fall to normal in about four 
hours, aft(*r which the patient very frequently 
goes to sleep. The pyrexial attack lasts al- 
together about 10 or 12 hours. In most cases 
it begins in the morning, but it may take 
place at any time of the day. lifter the tcju- 
))eratur(; has fallen to normal the patiejit as 
a rule feels (^uitij well. At the end of 48 hours 
however, another ])yrexial attack generally 
develo])S with all the. symptoms shown by the 
first. Benign tcirtian malaria, left to itself, 
tends in most cases to spontaneous cure aft(‘r 
a variable number of f(‘brilo attacks. 

Double tertian fever . — When tertian parasites 
mature on two separate days, fever is produced 
every day, and is therefore quotidian in typo 
and is called double tertian (tertiana duplex). 

Quartan fever.— The incubation period is 
generally stated to b(‘ about 10 days, but may 
be much longer. 

The febrile attach.— Some f«‘W liours behm*. 
the pyrexial attack the i»atieiit may complain 
of giddiness, wc^akm^ss, malaise, headache and 
nausea, and perha[)s of muscular pains all over 
the body. In a short time the deliniie attack 
begins, whicli again may be divided into three 
stages : the cold, hot, and sweating. At first 
the patient feels very cold, and shivering sets 
in, the rigors being often very emphatic. The 
cold stage lasts 15-30 minutes, and is followed 
by the hot stage, when he f(iels warmer and 
more comfortable, but gradually the sensation of 
heat increases, the skin becomes very hot and 


interval of 24 hours. This is due to two broodi 
of parasites ha\ung been inoculated on ■qparata 
days. 

Triple quartan fever . — Tliis is caused by three 
broods of quartan parasites coming to maturity 
on three successive days ; the lever has a quotidian 
periodicity. 

Malignant tertian (subtertian).— The incuba- 
tion i)eriod is 9-10 days, and prodromal symp- 
toms resembling those of benign tertian may 
be j)re.sent. The cold stage, when present, is 
very similar to the cold stage in benign tertian, 
but in certain eases it is entirely absent and the 
attack may Ix^gin with the warm stage. The 
skill is Hushed and dry, and occasionally subic- 
teri(; ; the conjunctivaD are injected. The 
sweating stagi^ is never absent and is generally 
pronoimced. The spleen is tender and palpable, 
and so is often the liver. The duration of 
the pyrexial attack is about 24 hours. The 
pyrexial periodicity is fairly often a tertian one, 
there being an apyrexial interval of 24 hours, 
but this interval may be much shorter (12 or 
10 hours). 

Double subtertian fever . — This is a quotidian 
fever brought on by two broods of P. f(dciparum» 
As a rultj the (!old stage is very little marked. 
The temiKTaturo rises rapidly, the fastigium is very 
•sliort, and the fall is to below normal. The whole 
attack lasts 6-12 hours. 

Atypical forms of malaria,— In emtain jairts 
of the tropics and of Southern Europe atypical 
eases of malaria, generally due to the parasite 
of malignant tertian, are commonly met with, 
and the patient may present symptoms pointing 
to widely different pathological conditions ; 
indeed, there are very few internal diseases 
which malaria may not simulate, and it 
may even givti rise to syndromes closely re- 
sembling surgi(;al conditions such as appendi- 
citis. The symptoms may be extremely severe, 
and the prognosis is often bad (pernicious 
malaria). These forms may be grouped , as 
follows : 


dry, and the conjunctivas iiiject(‘d ; iiie f>ulse 
is frequent and the. respiration increased. This 
stag(} lasts about 3-4 hours, and then the 
sweating stage begins. Sweating is profuse, 
and brings great relief, the temiierature sub- 
siding very rapidly and the })ulse.-rate declining. 
After the fall of teiujserature the jsatient often 
feels quite well, though sometimes weak, but on 
the fourth day another pyrexial attack develops 
in every way similar to the first. 

Double quartan fever . — There is an attack of 
fever on two successive days, and an apyrexial 


Nervous System. - Nervous syndromes are I 
comparatively common. j 

Comatose form . — The patient very quickly < 
becomes comatose, and cannot be rou^ to 
answer questions ; he will only moan. Re- 
spiration may be stertorous or sometimes quiet. 
The pupils are often contracted ; there may 
high fever, or the temperature may be norman 
or subnormal, and in the latter cases thn 
diagnosis of opium poisoning has occasioi^«l 
been made. The comatose type of malaria m 
of great practical interest, as it may dev^M^' 
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suddenly in subjects with latent malaria many 
years after leaving the tropics. 

Delirious form,. — In this ty])e delirium is 
the most prominent feature, so that the cases 
have occasionally be(‘ii mistaken for alcoholic 
delirium tremens. 

Meningitic /orm.---The patient comjdains of 
very sevens headache ; there arc retraction of 
the head and rigidity of th(^ neck, vomiting, 
convulsions and hypera3sthosia. All the syni])- 
toms disappear on administering quinim^ in full 
doses. 

Mental form. — Malaria may occasionally 
simulate mental dis(*aseK, and cases of apj)arent 
mania and melancholia are on record. 

Hemiplegic form. — During or after a severe 
pyrexial attack the patient suddenly devclo])s 
typical hemiplegia. Ceases of inonoplegia also 
occur. 

Cerebellar form. -The j)atieiit may liave very 
low fever or none at all ; he complains of 
severe lieadachc and almost complete loss of 
vision ; his walking is lik(^ that of a drunken 
man. Yomiting is frequent . Quinine-therai)y 
cures the condition. 

Polyneuritic form. — In some cases there is 
oedema ; the gait is stej)])ing and the knc<‘- 
jerks arc lost, the clinical j)ic.tnre closely r(‘- 
sembling wet beriberi. In other cases there is 
no tt’derna, and the ])atient may jresent signs 
of severe muscular atrophy. 

Korsakoff -lilie form. — Symptoms of i)oly- 
neuritis develoj) and art; accomj)anied by 
mental symptoms, among which is loss of 
memory for recent events. 

Digestive System. — The gastntic form is 
characterized by acute or (chronic dysjjeptit; 
symptoms showing often a certain periodicity ; 
for instance, the attack of indigestion in certain 
cases comes on every third day. There may be 
no fever, and the spleen and liver may not be 
enlarged. Dietetic treatment has no influence 
whatever, and the symj)toms disappear only on 
the administration of quinine. 

Pseudo-dysenteric form. — Two varieties of 
this form may be distinguished : in one the 
stools contain blood and mu<x)-pus, in th<; 
other they contain blood but no pus and very 
little or no mucus. It should not be forgotten, 
of course, before ascribing the dysenteric 
condition to malaria, that cases of mixed in- 
fection, malaria and bacterial or amoebic 
dysentery, are quite common. In malarial 
dysentery quinine acts very rapidly. 

Choleraic form. — The patient is taken ill 
suddenly, very often at night, with profuse 


diarrha;a, and there may be complete absence 
of fever. He feels very cold, the skin is 
clammy, the cheeks are sunken ; the stools 
may be; choh'ra-like with the familiar rice-water 
appearanct;. Quinine cures the condition very 
ra])idly. 

Cholecyst i tic form. — These, cases closely re- 
semble acute cholecystitis due to calculi ; 
there are severe pain shooting towards the 
right shoulder, tenderness in the region of 
the gall-bladder, Hc.vv.Te vomiting, and at 
times a slight jaundice. The sj)leen is often 
slightly palpable, and the blood-examination 
reveals malarial parasites. Under quinine- 
therapy all the symptoms disappear very 
rapidly. 

Ajipendicuhr form.- The j)atient is taken ill 
with violent pain in the apj)endicular region, 
and then; may be sev(;re vomiting and fever ; 
on palpation tljo.re is tenderness, often witli 
j)ronounc(‘d rigidity of the right lower abdomen. 
Quinine is rajadly efficacious. 

llESnilATOJlY AND (hRCULATORY SYSTEMS. — 
Dry bronchitis of malarial origin is not very 
rare ; and cases of consolidation of the lung, 
due to the same caiis(;, an; also observed, closely 
j'csembling lobar ])n(;umonia. As regards the 
circulatory system, symptoms of angina pec- 
toris and various types of tachycaidia and 
arrhythmia have been record(;d. 

Urogenital System.— Malarial hemoglo- 
binuria, or malarial blackwater, is a s(;rious 
condition not rarely met with in troj)ical 
and subtro])ical countries ; it should be dis- 
tinguislied from quinim‘ haemoglobinuria and 
from true blac’kwater fc^ver. The patient has 
an attack of v(>ry high fever, shivering, severe 
vomiting, great prostration and rapid anaemia, 
the. urine showing a characteristic stout-like 
colour. 

Ceases of malarial ne])hritis have been recorded 
but are rare. Neuralgia of the testicles and 
neuralgia of tlie ovaries of malarious origin are 
occasionally m(;t w^ith. A malarial orchitis has 
b(;en describcid. 

The Skin. — Various skin eruptions may be 
seen in malaria, the most frequent being lierpes 
labialis. 0(;casionally a diffused simple ery- 
thema aj»pears, or an urticarial rash may 
develojL Cases of purj)ura liave also been 
observed. In chronic cases the skin is often 
earthy in colour, or it may be pale yellow 
or ashy grey. Patches of hyperpigmentation 
(c.hloasma malaricum) are common, and occa- 
sionally a diffuse dark pigmentation is seen in 
conjunction with great loss of flesh and severe 
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asthenia, the condition resembling very closely 
Addison’s disease. 

Diagnosis. — The classical signs on which to 
base a diagnosis of malaria are : (1) The 

periodicity of the fever. (2) Enlargement and 
induration of the spleen. (3) Specific action 
of quinine on the temperature. (4) Most im- 
portant of all, the finding of malarial j)arasites 
in the blood. 

The i)ractitioner should alw ays bear in mind 
that in a number of cases some of these features 
may be abs(‘nt, and that a negative blood- 
examination is of no importance whatever 
unless the search for parasites is re 2 )eat(‘d very 
many times. While laboratory examinations 
are of great importance — it is only by this 
means, indeed, that a positive diagnosis can be 
made with absolute certainty— due account 
should also be taken of the clinical examina- 
tion. The importance of simple inspection and 
of simple i)alpation can hardly be exaggerat<;d ; 
a slight abnormality of the colour and pig- 
mentation of the pati(‘nt’s skin, overlooked by 
the inexp(‘rienced, may suggest to the expert 
tropical clinician the tnuj diagnosis in an 
obscure case, and a(;ting on it he may perhaps 
save the patient’s life ; in many difiicmit cases 
the faintest touch of the tip of the spleen, 
impalpable to less trained hands, may make 
the diagnosis clear. 

Prognosis. — Provided that an appropriate 
quinine treatment be instituted, the prognosis 
is favourable in the great majority of cases. 
This, how^ever, is subject to certain qualifica- 
tions. (1) Pernicious cases may be attended 
by a high mortality in spite of (uiergetic quinine 
treatment. (2) In a large number of cases, 
even of the usual benign type, the cure which is 
brought about by an appropriate treatment is 
merely clinical, i.e. all the symptoms of the 


Treatment.— The treatment of malaxia 
may be condensed into one word, q^iinine. The 
drug should be given in full doses, and its use 
should be continued in decreasing doses for at 
least three months after the last attack of fever. 

Dosage. — ^During the acute and subacute 
stage the drug should be given in lO-gr. doses 
three or four times a day in adults. In 
children, too, the amount should not be small ; 
the following quantities are suitable : 

Under 1 year . . 1 gr. three to six timee daily. 

1 to 3 years . . 2 gr. „ „ 

3 „ 10 „ . . 3 gr. 

10 „ 15 „ . . 6 gr. „ 

Modes of administration. — Quinine should be 
given by the mouth in ordinary cases, by 
intramuscular injection in severe cases or when 
vomiting is present, and intramuscularly and 
intravenously in pernicious cases. When given 
hy the iriouth^ the old sulphate or bisulphate is 
the best preparation, and the following mixture 
will be found useful for routine administration : 

Quin. Bulph. 10 gr. 

Acid sulph. dil. Illx. 

Syr. aurant. 

Aq. or aq. chlorof. ad gi. 

T.d.8. 

When the mixture induces severe tinnitus 
aurium, 5 or 10 gr. of potassium bromide may be 
added to each dose ; in cases in which the heart 
is weak, 2-5 min. of tr. digitalis may be added. 

Tablets and pills, each containing 5 gr. of 
quinine bisulphate or bihydrochloride, are very 
convenient for patients who object to the bitter 
taste of the mixture ; they are not, however, 
so efficacious. 

Quinidine and cinchonidine are very useful 
in some chronic cases. In such cases I gener- 
ally give quinidine sulphate in 10-gr. doses 


disease disappear and the patient feels well, but 
complete sterilization as regards the parasite is 
not achieved. The affection remains dormant 
for months and years, and anything that lowers 
resisting power, such as a chill or traumatism, 
may bring about a recurrence of the acute 
symptoms in patients who have been in Eng- 
land for ten or fifteen years after leaving the 
tropics. As regards traumatism, the simplest 
operative act may reawaken a very old dor- 
mant affection ; the patient, shortly after the 
operation, may have a rigor, the tempera- 
ture rapidly rises to 104° or 105° F., and very 
severe vomiting sets in — symptoms which may 
give great anxiety to the surgeon, who naturally 
may be very far from thinkmg of malaria. 


thrice daily. 

The intramuscular administration of the drug 
is now deprecated by several authorities owing 
to the accidents which have been recorded, but 
in my experience it is a very valuable method, 
and provided that the injections are carried out 
with proper precautions no accidents need be 
feared. Special attention should he paid to 
these points : (1) The solution should be pre- 
pared accurately and properly sterilized, ax^ 
should be non-irritant. The simplest way is 
to use ampoules, each containing 16 gr. of the 
bihydrochloride, obtained from a reputable 
firm. (2) The skin should bo thoroughljr dis- 
infected, the application of tincture of ]odhl0 ; 
being the simplest procedure. (3) The 
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tions shoxild be made deep into the muscular 
masses of the gluteal regions, not merely sub- 
cutaneously. (4) Care should be taken never 
to give the injection in a S})ot which is infiltrated 
from a previous one. (5) The positions of 
main vessels and iierv(‘S should be avoided. 

Time of administraiion . — Some years ago 
great stress was laid on this consideration. 
Most authorities, and es|)ecia]ly Koch, insisted 
on the so-called “ ratioiial metliod,” accojding 
to which quiniiK* should not l)e given while 
the tem 2 )eraturc is rising. In my exjK‘rienc(*, 
however, the safest ruhi is to give quinine 
directly a ])rol)al)le diagnosis of malaria has 
been made. The j)ractitioiu'r should never 
forget that what seems to be a mild attack of 
fever may occasionally turn info a jM^rnicious 
one witli sinister abruptm'ss. 

Noxious effects of Quinine. Sonn^ subjects 
have a serious idiosyncrasy to the drug ; but 
such cases arc* comparatively rar(‘, and gcmi^rallv 
the symptoms due to (piinirn' are mendy 
buzzing of the ears, slight tenijorarv deafmss, 
and occasionally slight tnuiior of Ihe. hands. 
The addition of 5-10 gr. of jjolassium or sodium 
bromide, per ounce, to the quinine juixture 
mentioned above is sonudimes v(‘ry useful in 
j)reventing these syinjjtonis. A distressing 
condition which ina)' be caused by quinine 
is j)artial amaurosis ; this, Ijowever. is for- 
tunately very rare, ajid usually is only tem- 
porary. It is imj)ortant to dilTerentiate quinine 
amaurosis from malarial amaurosis. In tin* 
former the puj)ils are generally widely dilated, 
and do not n^act to light ; in tlie latter, reaction 
to liglit is ])resent . 

Nursing, diet, and symptomatic treatment. — 

During th(5 ])yrexial attacks the jiatient should 
be kept conijdetely at rest in bed, on tiiiid or 
soft diet. In the ajjyrexial ])en()d.s he njay be 
allowed up and may have jdaiii solid though 
light diet. As regards symptomatic treatment, 
eonstij)ation must la* guardc'd against and 
should be relieved jirom])tly l)y a dose of 
calomel, 1-3 gr., follow(*d by a saline. Vomiting, 
which is often very distressing, can be relieved 
by sips of iced soda-water or champagne. As 
already stated, when ihe vojniting is severe 
quinine should be given not by tlui mouth 
but by intramuscular injection. Splenic- pain, 
which is often due*, to })eris])l(?nitis, may be 
relieved by hot fomentations or the aj>plication 
of belladonna ointment. Hyperpyrexia must 
be treated by cold sponging or cold packs ; 
algidity by saline injections and warm apjJica- 
tions to the body. When heemoglobinuria is 


present, calcium lactate should be admijiistered 
and stimulants given. 

Other drugs. An enormous number of drugs 
have been tried, but their efficacy is v(‘rv slight, 
and none of tliem has a definite specific action 
on tlic malarial parasite. Among tluaii are 
methylene- blue, arsenic, tartar emetic and 
phos])liorus. Methylene-blue Ls occasionally 
useful in cases of idiosyncrasy to (piinim* ; it 
may be givcm in cacliets each containing 2 gr., 
one cacjict three tiines daily. Jt Jinist be 
admitted, liowever, that as a rule tin* lesults 
are not satisfactory. Ordinary prej'arations of 
ars(‘nic are of some use in chronic cas(‘s wJicn 
given in conjunction with quinine. Salvarsan 
and neosah arsan have been very highly praised 
ill the tr(‘atment of malaria by some observi'rs, 
but in my experieiu-e their action on tln^ 
malarial parasite is very slight. Tartar emetic, 
has no specific action on malaria, nor has 
]>hoS])horLis, but both drugs occasionally .seem 
to reinforce the action of quinine. 1 have 
used jibosphorus by sula-utaneous injection, 
cm])loying the ordinary phos])horat<‘d oil of 
the B.P., 1 or 2 min. diluted with 20 min. of 
sterile olive oil. 

Prophylaxis. -This is ba.sed i)rineij!ally on 
anti-mosquito measures and secondarily on the 
jireventive adinini.stration of quinine. In ]»ra('- 
ti(-(‘, the most useful anti-mosquito measure is 
the destruction of the larvae by oiling all i)ools 
and ])()nds near houses, (*am))S, hospitals ete., 
with crude petroh'uiii or sanitasokol or izo-izal. 
Daily inspection of coinjannids should be 
carried out, sju'clal att.(‘ntion b(‘iiig jiaid to 
absence of stagnation of wat(‘r in gutters and to 
the careful eolleclion and disjxisal of household 
utensils likely to harbour mosquito larvae*, as 
discarded tins, etc. Anti-mosejuito jirotection 
]>y means of mo.S(piito nets, mosquito masks 
(Simpson's mask), etc., should also be carried 
out. Chemical j)re]»a rat ions to keej) off mos- 
quitoes art* oceasionally advaiitag<*ous ; plain 
citronella oil jiiay bi* used, or a meiilliol ])ow- 
der such as menthol 3-5 gr., zinc oxide to 1 oz. 

The ])roi)hylactic administration of quinine 
does not give rc'sults comparable witli tliose 
obtained by aiiri-mos(]uito measures elfici(*ntly 
carried out, but is useful ; I have always found it 
very advantageous to combine the two methods. 
There are various methods of giving quinine 
])ro])hylactically ; I generally reeommi*iid taking 
5 gr. every day in tlie week and a double dose 
on Sundays, or 10 gr. on Saturdays and Sun- 
days. In very malarious districts the dosage 
should be doubled. Aldo Castellan i. 
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MALIGNANT ENDOCARDITIS {see Kn- 
DOOARDITTS, AcUTE). 

MALIGNANT PUSTULE {sec Anthrax). 

MALINGERING. — The term malingerin" 
was originally a])])lied to soldiers and snilors 
who j)retended illness iii order to eseape duty, 
and until recent years it was employed prae- 
ti(‘ally only in military medi(ane. But when 
it became possible to obtain compensation for 
injuries sustained in railway travelling and 
other circumstances, and wlnm the Workmen's 
Compensation A(it entitled workers to re(‘eive 
monetary payment for incapacity due to acci- 
dents wliich occurred in the' course of their 
work, it was natural that dishonest persons 
should feign disabilities. The National Health 
Insurance Act, under which the insured obtain 
sick benefit while unfit for work, has given 
further opportunities to the dishonest to 
malinger, and may even induce them to do 
so, particularly if by further insurance the 
benefits they receive approximate to the work- 
ing wage. 

But malingering, in the sense of simulation 
of an illness or disability for which there is no 
basis, is rare, certainly much rarer than it is 
usually assumed to be. On the other hand, 
it is not uncommon to find the symptoms due 
to an illness or accident exaggerated or pro- 
tracted when the patient can thereby obtain 
some direct benefit ; after a blow on his back 
a man may exaggerate the pain and the dis- 
ability, or may continue to complain of them 
wdi(*n an actual cause for them no longer exists. 
The French, who recognized the frequency of 
these types during the late War, applied to 
them th(^ titles exagerateurs and perseverateurs. 
Finally, a man may either honestly or dis- 
honestly attribute to an accident or injury 
disabilities which are quite independent of 
them ; if he does so dishonestly, for the sake 
of personal gain, he must be classed as a 
malingerer. 

Malingering may bo consequently defined 
as a deliberate and designed feigning of disease 
oi‘ disa bility which is non-existent ; or a con- 
scious exaggeration or protraction of symp- 
toms due originally to some physical cause; 
or a false and dishonest imputation, for the 
])ur])Ose of self-benefit, of syin])tonis to an 
accid<*nt or injury which had no causal relation 
to them. 

Attempts have been made to subdivide ma- 
lingering into types or varieties, but so many 
cases are intermediate between the types that 


have been differentiated, or possess features 
common to more than one type, that we cannot 
formulate a useful or accurate classification. 
On the one hand there is the fraudulent 
swindler who, without any reasonable excuse, 
seeks to profit from an accident by simulating 
a disability, or by attributing to it some con- 
dition that pre-existed, or that he knows is 
not due to it ; and on the other, the person 
with a justifiable claim who, without a definitely 
dishonest intention, exaggerates his symptoms 
h‘st he should not receive the compensation to 
which he believes ho is rightly entitled. Most 
malingerers come between the extremes. The 
most (common typo may be illustrated by a 
man who, as a ^(^sult of an injury, has acquired 
a trivial or temporary disability, which he 
exaggerates while his symptoms persist, or who 
continues to complain of them when they no 
longer exist, and on this basis claims compensa- 
tion owing to an incapacity for work. After 
a blow on the back that has not produced any 
permanent injury, he may complain for months 
of pain, or of inability to straighten himself 
up ; or after a trivial accident to his leg he 
may pretend to be unable to move it, or to 
walk properly on it. Ho is consciously ex- 
aggerating and protracting the temporary 
symptoms that were due to the accident. 
Frequently, however, the claim is not so 
directly dishonest ; during the time he is 
really inca})acitated the compensation that is 
assured to him relieves him of worry as to his 
immediate future, and necessity is not present 
as an inc^entive to pull himself together and 
do as much as he can. Then sympathetic 
friends, and not infrequently legal advisers, 
discuss with him the possible ill effects of the 
accident, and suggest future dangers so strongly 
that he begins to brood on them, becomes 
introspective, interprets every abnormal sensa- 
tion as a sign of some serious disease, and his 
attention becomes so absorbed in the accident 
and its effects that his whole life seems to him 
to turn around it. This man is now in a state 
of “ traumatic neurasthenia,” and his claim 
for compensation, as far as this condition goes, 
is honest and justifiable ; but in his statement 
for claims and during expert examination there 
is often a deliberate exaggeration of his symp- 
toms, and frequently a simulation of symptoms, 
suggested perhaps by a leading question or 
by an unguarded word, and to this extent 
he is a malingerer too. This hypothetical but 
typical instance illustrates the ^eatest of ^ 
difficulties we meet with in considering nu i Hu r. ; 
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gering — the difficulty ol distinguishing it and, 
when it exists, of separating it from the trau- 
matic neuroses, and esj)ecially from hysteria. 

Diagnotis of malingering.—Thc medical 
man who has frequently to consider the ques- 
tion of malingering requires a thorough know- 
ledge of general medicine and surgery, and of 
their special branches, or he must at least 
know when it is ne(*essary to call in ex])eTt 
help. And knowledge of men, and especially 
of men of the class wuth which lie has to deal, 
is equally essential. His first duty must be 
to exclude the existence of any real dis(‘.ase 
to which the symjdoms may be due, or to assure 
himself that the disabilities which the pathmt 
asserts do not d(‘.pciid on any disease that may 
be prc'sent ; tlien h(‘ bas to consider the possi- 
bility of hysteria or traumatic neurasthenia ; 
and finally, if lie is satisfied that tlic jiatient's 
claims are fictitious, lie must endeavour to 
funiish demonstrative (‘A’idence of malingering. 

1 . Exclusion of organic disease.- This should 
be assured by a thorough cdinical examination, 
directed particularly to those organs and jiait.s 
to wTiich tlie symjitoms ar(‘ rofc'irod. Use; 
should be made, wluui necessary, of the pathol- 
ogist and of all accessory iiKuiiis of diagnosis 
that may be of ser\ico, esjx'cially of radi- 
ograjihy, as, in addition to furnishing valuable 
positive or negative information, tiiis iilaces 
the malingerer at a disadvantage, as he knows 
not what it may or can reveal. It is impos- 
sible, in an article of this huigth, to deal with 
even the more important problems that arise 
in excluding organic disease of the various 
viscera, but as the majority of malingerers 
base tlieir claims on jiain, or on paralysis, or 
other such nervous disability, we must con- 
sider sliortly the features that characterize 
injuries and diseases of the nervous system. 

Palsies due to affections of the 
nerves can be easily recognized, as those mus- 
cles only that are innervated by the injured 
nerves are w'eak, while in hysteria and in the 
paralysis simulated by the malingerer it is 
invariably movements that require the co- 
operation of several muscles that are affected. 
Further, wden a lesion of a nerve ])roduccs 
weakness it also entails wasting and electrical 
changes in the paretic muscles. Weakness due 
to lesions of the central nervous system is dis- 
tinguished by its distribution, by its nature, 
and by the associated reflex and sensory 
alterations. That due to injury of the motor 
cerebral cortex, or of the upper motor neurones 
that take origin in it, almost invariably aflects 


all movements of a limb, but unequally, the 
distal segments being, as a rule, weaker than 
the proximal ; and further, if at all severe, it 
is rarely limited to one limb. Simulated 
palsies, on the contrary, are frequently limited 
to a single st'gment of a limb, as the fingers ; 
or tliey may a})pear as total inability to move 
one limb, wdth the rest of the movements of 
the b<dy intact. And the disability, when due 
to organic cause's, is constant ; we. cannot by 
any rnt'ans obtain more voluntary movement, 
or the exertion of gi'cater powx'r, than the 
patient professes himself able to make'. In 
cases of functional or simulatcel w'oakncss, 
liowever, it is usually easy to see that tlio 
}»atient has me)re power tliari he believes be 
has or professes te) have wdien tested directly : 
a limb flint is apparently peiwerless may be 
he'ld up for a meuneiit or tw’o if the sujiport 
is sudde'iily witlielrawii from it, or if the fingers 
only arc we'ak the patient may he seen to use 
tluun, in diasssing or undnissing himself, in a 
manner in wTii(;h a man with an equal degree 
of organic paresis (-ould not do. Another valu- 
able iKiirit of distincjfion is that, when asked 
to exert as much powi'i* as lie can, the organic 
j)atient doc's his best ; be contracts f.Jie muscles 
at once as firmly as he can, maintains the con- 
traction until they tire, and the amount of powder 
('xerted varies with the mechanical conditions 
nndi'.r which the imisclcs work : the fingers, 
for instance, can be flexed more strongly and 
through a greater range w’hcn the WTist is 
extended than when it is flexed. The hysteric 
and the simnlatoj’, on the contrary, give the 
iinjiression that thciy art' not doing their best ; 
th(^y <^xci-t power slowly and intermittently, 
and frequently it may be increased consider- 
ably by persuasion or by suggestion. And the 
strength of the movements usually bears no 
relation to the mechanical conditions under 
which th(; iiiusdcs contract : the grasp may 
be as strong wlu'ii tlu^ wrist is fully Hexed as 
when it is extended. Put the most characte,r- 
islic feature, of functional or simulated weak- 
ness is that the patient usually contracts a 
series of muscles that sliould not be concerned 
in the intended inoveiiient, or which may actu- 
ally impede it; w^hen asked to straighten his 
elbow, for exani])l(', all the muscles of the limb 
may stand out in firm contraction, including 
the biceps, which normally and in every form 
of organic j)aralysis rclaxi^s when the triceps 
contracts in order to extend the joint. This 
contraction of the antagonists of the muscles 
that should shorten is very common, it is in 
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fact the means by which tlie simulator fre- 
quently feigns weakness, but it occurs in 
hysteria too. Further, lesions of the central 
nervous system produce, paresis, \vhi(‘h, though 
at first flaccsid, becomes spastic witliin a few 
weeks — that is, the tone of the weakened mus- 
cles increases, contractures or shortenings of 
certain muscles arc liable to develop, and the 
hypertonicity impedes j)assivc movements. 
Functional or simulated weakness, on lh(‘. eoii- 
trary, is never spastic, and the voluntary mus- 
cular contractions by which the. ])atient niay 
resist passive mov(iment are easily (listingiiished 
from spasticity. 

The state of the reflexes is one of tlie most 
important guides we hav(^ in d(‘ciding whether 
a disability is due to organic nervmus lesion 
or not. Disease of tin; perij)]ieral nerves leads 
to disappearanc(‘. of tlu*. corresponding tendon- 
jerks, which are never absent wlum th(‘. nervous 
system is intact. Too much weight is, however, 
frequently laid on exaggeration of tlie knee- 
jerks and other tendon rcllexcs, for th<*v may 
he as brisk in hysterical and otlu-r states ns 
they ever are in organic disea.se, and the dis- 
tinction of organic clonus from pseudo-clonus 
is so dillicult that oft(*n it is reliable only in 
the hands of an expert. The. sujierlieial re- 
flexes — that is, the plantar and ahdominal -- 
are more valuable, since an extensor plantar 
response invariably means organic, disease, and 
a unilateral or local abs(‘nee of the abdominal 
reflex has the same significance {see Kkflkxes). 
The sensory disturbances which arc simulated 
or are of hysteri(jal origin differ both in distri- 
bution and in character from thost; produced 
by organic disease. The injury of a n<‘rve 
causes loss of sensation in the area to which 
its fibres are distributed, a spinal lesion an 
alteration or loss of sensation below the. corre- 
sponding root area, and one. in the brain-steiii 
or forebrain an aricestht^sia on the whole or on 
part of one side of the body. The simulator, 
on the contrary, complains of loss of feeling 
in the whole of one limb, or in one or more 
of its segments, as below the <;lbow or knee 
or on some other area of skin — that is, the 
anaesthesia has a distribution that cannot be 
explained by the anatomical arrangement of 
the sensory fibres. The character of the loss is 
even more significant, as there is frequently 
complete cutaneous insensibility though the 
sense of position and other forms of deep 
sensation remain intact ; such a dissociation 


other types. (5ec Spinal Cord, Looal LssioiTi 
of; and Nervous System, Central, Looal 
Lesions or.) 

For the distinction between true and simu- 
lated diskirhanecs of the special senses the 
r(‘ader must he, referred to special treatises ; 
but lie may be reminded that a unilateral 
blindness, a common complaint of the malin- 
gerer, is. when duo, to organic disease, associ- 
ated with a disturbance of the reaction of the 
]ni]»il to the light, and generally with the 
ehangi's in tlie media and fundus which can 
he detected by the ophthalmoscope ; and 
that lesions behind tlie chiasma produce ho- 
monymous (lefiu'ts in the visual fields which 
the simulator cannot copy. 

As the malingerer com])laiiis so frequently 
of pain, a short paragraph is necessary on the 
differential ion of true from, simulated pain. This 
is often a matter of extrimu*. dittieulty. Fre- 
quently the. malingerer's story raises suspi- 
cion: his pain is in many eases constant and 
invariable, while that dm* to pliysical causes 
is rarely so ; and it may be described as very 
intense, or intolerable, though his aj)})carance 
and genc'rnl health suggest that he has not 
suffered sinert^ly. On examination wc fre- 
qm*ntly find that, while the [latient's attention 
is direc.ted to the seat of pain, all the- muscles in 
the iieiglibourhood, as aioimd a joint, are con- 
tracted so firmly that if an organic lesion were 
[iresent it would excite pain ; in disease certain 
muscles only are, as a rule, tonically contracted 
in order to limit movement. Then we usually 
find that even tin* slightest touch in the region 
of simulated pain aggravates it : the man who 
assm-ts he lias pain in his back following a 
spinal injury cries out whether we merely 
touch or raise, a fold of skin gently, or squeeze 
the muscles, or press on the bones ; or if it 
be headache, raising the scalp gently by pull- 
ing on tlie liair excites a show of agony. Finally, 
we can usually discover that the pain is not’ 
aggravated by those causes that would in- 
crease it if it were due to the injury to which 
the patient attributes it : stretching the nerve 
by Lasegue’s or Neri’s method does not usually 
make the pain in simulated sciatica worse ; 
and with a little tact the malingerer with a 
painful spine can be usually made to flex, 
extend, or rotate bis vertebral column without 
discomfort. 

2 . Independence of simuUted lymptomi of 
any disease that may be present. — The malin- 


is never due to organic nervous lesions, though gerer is often not a soimd man, or the accident - 
these may produce dissociated anaesthesia of to which he attributes his symptoms may haiVi' y 
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produced organic changes, though tliese are 
not responsible for them. Factitious symptoms 
are frequently superimposed in real disease, or 
the malingering may take the form of culpable 
exaggeration. The separation of the real from 
the assumed is often a matter of great diffi- 
culty which cannot be discussed in detail here. 
It should be always a general princii)le to iji- 
vestigate the organic changes as thoroughly 
as possible-, then analyse tlic functional dis- 
turbances that they might ]iroduce, evaluate 
their total effect, and see in liow far this is 
(compatible with the sy]u])toms which the 
j»atient presents. 

3. Distinction of malingrering from hysteria 
and the psychoneuroses. — This is the hardest 
task that confronts the medical offi(‘er, as there 
is no single sign wdiich enables him to distinguish 
the simulator from the hyst<iric, or from the 
patient with a traumatic neurosis ; it is mainly 
on his experience that the expert must rely, 
but prolonged observation is often necessary 
before a decision can be arrived at. The 
following points, however, should be borne in 
mind. The symptoms of hysteria are rela- 
tively constant and are frequ(mtly found un- 
changed during a series of successive examina- 
tions, while those that the malingerer presents 
generally vary considerably, especially if he is 
under constant observation. In hysteria the 
complaints are usually more or le.ss sy.stcm- 
atiz^ and definite, but those of the malingerer 
are usually vague and indefinite, though he 
may of course simulate a single symjjtom, as 
blindness, or loss of power in a limb. Further, 
the simulated symjjtoms are not amenable to 
mental or moral infiuences, and })articularly 
to suggestion, as are the manifestations of 
hysteria. And in malingering we never find 
those vaso-motor and secretory disturbances, 
and w’asting of the muscles of a disused limb, 
which are often associated with tlie gross 
physical symptoms of hysteria. The attitude 
and d(imeanour of the patient is often siguifi- 
lant too ; as a rule the hysteric is candid and 
self-confident, as he is convinced of the reality 
of his troubles. He usually co-operates with 
and aids the medical man in his investigations, 
while the malingerer is often sullen and j)as- 
sively resistive ; he overacts the part and 
takes every opportunity of insisting that his 
disability is so obvious and severe that inves- 
tigation is superfluous. It has been rightly 
pointed out that the hysteric revels in exam- 
ination, while the malingerer loathes it and 
♦•^nnentlv does what he can to avoid or post- 


pone it. Finally, the discovery of the so-called 
hysterical stigmata, as contraction of the 
visual fields, cutaneous ano3sthesia of the seg- 
mental type, and the d(de('tion of other func- 
tional disturbances of w'liich the patient was 
unaware, and to which Ik; a})j)ar(*ntly attaches 
no importance wluui they are demonstrated, 
may be iiuportant signs in separating the 
honest claimant from the malingerer. 

4 . Positive evidence of malingering.— We can 


rar(‘ly obtain J(‘gal })roof, or demonstrate 
objA'tively, that a man is malingering, though 
we ma}* be convinced of it. Careful observa- 
tion sometimes reveals a deffinite discjrcjpanc.y 
b(itw<5en his complaints and his behaviour. A 
man who professes inability to use bis arm 
may be s(5en to move it when his attention is 
distracted, or even to employ it in dressing 
or undressing himself, or in regaining his 
balance if it is threatened ; he may bend his 
back though he complains of a rigid spine, or 
react to a weak auditory or visual impression 
though he says he is deaf or blind. But it is 
frequently only by taking the malingerer un- 
aware^s, or by j)]a(}ing him under observation 
of whi(ffi he knows nothing, that we can obtain 


evidence of simulation that will be accepted 
by the law. Gordon Holmes. 


MALPRAXIS. — A term which by common 
usage is attached to the act of failing to exer- 
cise reasonable skill, knowledg(% an(i care in 
the treatment of ])atients. It is not a statu- 
tory offence, and there are no special laws 
di^aling with it. It is, liowever, an offence 
against the common law of the land, and there 
are numerous judicial decisions dealing with 
the subject in its various aspects. A civil 
action for the recovery of damages is the 
rem(;dy of the aggrieved person, or, if the facts 
warrant it, a criminal prosecution may result, 
or conceivably both juocedures might be in- 
stituted. It ivS, I feel certain, not sufficiently 
appreciated by members of the medical pro- 
fession at large that, however correct may be 
their conduct, and howevisr skilful, painstaking, 
and careful their treatimmt, they are always 
at the mercy of any person who may feel 
aggrieved, bio permission has to be obtained 
before bringing an action for malpraxis, and 
thus the worry and expense of a defence at 
law may descend upon any practitioner, how- 
ever meticulously careful he may have been. 
In such an action there is usually a slight 
substratum of fact, and upon this flimsy, founda- 
tion a suj)erstructure of allegations and mis- 
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representations is easily reared. In all prob- 
ability the action will be unsuccessful, but that 
is a very negative form of comfort. At the 
best, the practitioner stands where lie did, 
ha\nng sustained all the worry, extra work, 
and loss of time and money, and knowing that 
if the ])laintiff is a man of straw he will be left 
to pay his own costs. Should the plaintiff, 
on the othiir hand, be suc(u>ssful, the result 
might well be ruinous, damages and costa 
easily mounting into large figures. 

I have made this aspe(!t prominent bec,ause. 
1 desire to urge that every medical man ought 
to be a member of one or other of the mutual 
defence assoiiations. There are such things 
as blackmailing actions, and there are solicitors 
who will act for plaintiffs whim the grounds 
of action are of tli(‘ most flimsy character, 
in tlie hojie that a monetary consideration 
for tlie stay of })roceedmgs may be forthcoming. 
The knowledge that a powiu’ful association is 
ready to take u]i the defence! is a very healthy 
deterrent to the bringiiig of frivolous actions. 

The Legislature has recognized the peculiarly 
dangerous i)ositiou of medical miiii with regard 
to the bringing of actions after the signing 
of certificates and othiT matters in connexion 
with the administration of the Lunacy Acts. 
To found an action, facts pointing to want of 
good faith and abstmci! of reasonable care 
must be adduci'd. When proceedings are com- 
iiienced they may, “ upon summary a])plica- 
tion to the High Coin-t or a judge thereof, be 
stayed.’’ But even in this matter the right 
of litigation ought not to be absolutely with- 
Jield from any jiersoji feeling aggrieved. 
Actually very few such cases have come into 
court. 

With regard to the question of the amount 
of skill and care which a medical practitioner 
must bring to bear upon a case, it is obvious 
that there can be no liard-aiid-fast rule. The 
fact that the medical ])raetitioner is regist(*red 
within the terms of the Medical Acts is a 
presumption that he is possessed of the skill 
and knowledge which the law requires. The 
position is well set forth in the following 
judgment : “lie who undertakes the public 
juacticc of any profession undertakes that he 
has the ordinary skill and knowledge necessary 
to perform his duty tow'ards those resorting 
to him in that capacity.” 

The legal wrong which the patient sustains 
consists iji having received iiicom 2 )etent or 
negligent treatment, and the onus is upon the 
plaintiff to prove this as a fact. It is obvious 
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that there can be no arbitrary standard of 
skill, and, given the presumptive competence 
of the practicioner — i.e. the fact that he pos- 
sesses a registered qualification — the amount 
of skill he is expected to bestow is that ordi- 
narily possessed by the average practitioner. 
In general terms, the degree of skill expected 
from a medical or surgical practitioner was 
thus laid down by Lord Chief Justice Earle : 

A medical man is certainly not answerable 
im‘rcly because some other practitioner might 
possibly have shown greater skill and know- 
ledge.” Ho must “ have a skill and knowledge 
w'hich is undefinable, but which must be a 
competent degree in the opinion of the jury.” 

It is thus plain that the uncertainties of the 
law have ample scope for disconcerting vagaries 
in this class of action. Each case has to be 
decided upon its own merits. The amount of 
skill which it would be reasonable to expect 
from a surgeon or physician practising in a 
large town, and having opportunities to keep 
himself an fait with current and recent methods 
of tn!atment, cannot reasonably be expected 
from one j)ractiHing in a country village far 
remote from the centres of experiment and 
research. 

As to specialists, it has been laid down that 
” the duty of a specialist is referable to a higher 
test than that of an ordinary practitioner, 
Special profession invites higher duty, and the 
standard to be attained is that of the specialist 
and not tliat of the general practitioner, and 
this includes j)roper instructions to the nurses 
and to the patient for their conduct in the 
intervals of the doctor’s attendance.” 

Tliese remarks as to after-treatment and the 
giving of instructions apply equally to the 
specialist and to the ordinary practitioner. A 
dislocation may be skilfully reduced, but if 
specific instructions are not given it may recur, 
or the joint may become permanently stiff 
because movements are not initiated. Such 
untow^ard events might be held to indicate a 
lack of reasonable attention and care. 

A })oint on which a good deal of miscon- 
ception exists is the liability of a medical man 
to a patient whom he treats gratuitously. It 
must be borne in mind that the legal relations 
of doctor and patient are not altered thereby. 
” Whether the service is remunerated or 
gratuitous is immaterial.” 

The adoption of a method of treatment which 
is new, or not imiversally recognized by the 
profession, may result in an action for damam 
if the issue be unfavourable or attended , 
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untoward results. Where there is a diver- 
gence from the system of the majority, the jury 
have to determine whether the practitioner is 
a scientific inquirer or a mere ignorant pre- 
tender. If a notable de])arture from recog- 
nized methods is contemjilated, and csjiecially 
if failure to acliieve the desired result may be 
evidenced by unfavourable objective signs, the 
fullest confidence between doctor and ])atient 
should be establislied. all ]»o.ssil)le contingencies 
explained, and a full and free consent obtained. 
The practitioner’s knowh'dge of his ])atient and 
of human nature in general must guide him 
in deciding whether to obtain such consent in 
WTiting. This would very rarely be nec(‘s- 
sary. 

When an ojieration has to be jierformed on 
a young jierson or on soiueone who is in a 
position of deiiendency. th<* consent of a res- 
ponsible person sliould always be oldaincd. 
It may save a great deal of subsequent ex- 
planation, and it rankly UK'ans more than a 
little initial extra trouble. The lu'actice of 
inoculation encountered opjiositioii before the 
War; but its beneficial effects uere then 
so ajjparent that little antagonism remains. 
It is when an alleg<‘d bad result is taken 
up by an “anti-” society anxious to increase 
its membership (and incidentally its funds), or 
by some local ])oliticians desirous of securing 
notoriety, that trouble usually arises. 

Actions have been brouglit when, because of 
an idios}'uerasy, the exhibition of a drug has 
bad unusual and harmful results. The in- 
tolerance of some ])ersons towards })el!adoniia 
may be cited as an illustiation. In my own 
exi>erience an action was brought because the 
application of a belladonna plaster was followed 
by the appearance of an intensely painful, 
persistent, and widely distributed rash, la 
a similar case it was stated in judgment that 
“ it would be a dreadful thing if a man were 
to be called in question cTiniinally whenever 
he happened to miscarry in his practice.” 

In the early days of X-ray medication, 
actions for the recovery of damages were 
brought in cases in wliich burns or baldness 
followed ai)j)lication of the rays. They belong 
to the period when no means of estimating 
the dosage of the rays was available. Should 
a similar untoward result occur nowadays it 
would be necessary to prove that reasonable 
cjare and skill (in the light of present knowledge) 
were exercised in administering the treatment, 
80 that the abnormality must be due to an 
idiosyncrasy of the patient. 


In order that criminal proceedings may be 
taken against a medi(-al man, extreme care- 
lessness or gross ignorance must be shown to 
have occurred, and they would not be com- 
menced until after careful consideration by the 
Crown. In one cas(‘ a practitioner was charged 
with having caused the death of a woman 
while delivering her with forceps, being at the 
time under the influence of alcohol. It was 
sliown that liis mental condition was duo to 
chloral hydrate and not to alcohol, and he 
was .sentenced to three months’ ini]>rison- 
ment. 

tViminal charges of malpraxis are uncom- 
mon. but civil actions in which damages are 
claimed for negligence are more frequent. In 
my exjierience, the jffirase, “ reasonable skill 
and care “ i.s inter})reted by the judicial bench 
in a maimer quite tolerant, and even lenient, 
towards tlie medical practitioner. But though 
a judge may take a favourable view of pro- 
fessional skill and attention, the attitude 
of a jury i.s ])y no means certain. Tlie de- 
fendant's case has therefore to be fought with 
full d<‘termination. 

Wh(‘re a s])eeific act of malpractice is alleged, 
the d(*fendaut niay not ])rodii(‘e evidence that 
ho Is a skilful person. TJie point at issue is 
not what lie is capable of doing, but what he 
has actually doiu*. Evidence of skill is ad- 
missilile, iiowever, when there is a dis])ute as 
to whether the specific act is malpraetice or 
not. If the s]<eeilie a(‘t is admittedly mal- 
practice, then the question whether the prac- 
titioner has skill wliich he did not use Is irrele- 
vant. Prima facie, it is negligence to leave an 
instruiiHUit or a swab in a wound after an 
operation, but even liere the whole circum- 
stances must ]>e reviewed. 

W'ant of skill must b(‘ in the treatment itself, 
and not in the treatment with reference to the 
j>artieular lonstitutiou of the patient, unless 
the treatment presupposc^s that knowledge. 
Thus it is not malpractice to apply a bella- 
donna jilaster, even if untoward consequences 
ensue, unless the practitioner is aware that 
the patient has an idiosyncrasy against bella- 
donna ; in that event the treatment becomes 
negligence. 

lmpro]>er treatment may be a ground of 
defence to an action for fees for professional 
attendance. A practitioner cannot recover 
fees for the cure of a wound which he himself 
has caused through his misconduct. 

Finally, a medical practitioner does not 
undertake that his treatment is infallible ; 
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hence, if he sues for his fees, it is no defence 
to allege that the treatment was ineffective 
and mistaken, unless it was negligently or 
ignorantly so, nor that it failed of effect, nor 
that the opinion he formed after examination 
was mistaken. p g Tooooou. 

1VIALTA FEVER (see Undulant Fever). 

MANIA. — Mania is a form of insanity charac- 
terized by excitement, niutability, divertihility, 
and freciueritly by exaltation. It is almost 
the antithesis of melancholia, in which there 
are dullness and sadness. It has been noted, 
liowcver, that many attacks of mania are pre- 
ceded or followed by attacks of melancholia, or, 
where the. condition is recurrent^ the expected 
attack of mania is replaced by one of melan- 
cholia. For these reasons many authors now 
include mania and melancholia as subdivisions 
of one disease, manic-depressive insanity (q.v.). 
AVhatever may be the scientific value of such 
an arrang(iment. from the point of view of treat- 
ment it is well to keep the two subjects, mania 
and melancholia, distinct. 

Etiology. — States of excitement account for 
1C)-15 ])er cent, of tlie admissions into mental 
hospitals. Defective heredity is ])resent in the 
greater number of those in which a satisfac- 
tory history is forthcoming. Young adult life 
furnishes tlu; most cases, but the disease occurs 
at all ag(^s. 3Iental shock, worry, tinancial and 
oth(5r losses, have been stated to be the etio- 
logical factors in certain cases, l)ut in many 
instances no definite exciting cause can be 
found. 

Pathology. — Neither the naked eye nor the 
microscope reveals any definite changes in 
the brain of patients dying from mania. The 
general opinion is that the condition is due to 
a toxsDiiiia of some kind. 

Symptomatology* — The varieties are (a) 
simple mania, (b) acute mania, (c) chronic 
mania, {d) mania transitoria, (c) acute delirious 
mania. 

In (a) simple mania the patient is talkative 
and restless. His whole nature is changed ; 
for example, the quiet man becomes boisterous, 
careless of his company, lacks reticence, and 
his talk is suggestive. He is, as a rule, in a 
joyous condition, except when through some 
trivial cause the happiness gives place to 
anger. Sleep is diminished. There are no 
hallucinations or delusions. This may be the 
whole illness, from which the patient may re- 
cover, or may pass into acute mania. 


(b) Acute maniA. — ^Here the 
toms just described appear in an ezaggeiaM 
form. The patient is excited; he shouts/ 
sings, laughs, and occasionally cries, only to 
laugh again shortly afterwards. There is com- 
plete loss of self-control, with perhaps vio- 
lence, destructiveness, and immodesty. He is 
continually talking, and the content of his 
conversation exhibits that form of incoherence 
known as “ the flight of ideas.’* Word follows 
word in a constant stream with no apparent 
link, but, if the whole is taken down in short- 
hand, associations can be found connecting the 
ideas that find verbal expression. If a ques- 
tion is put sharply to the patient a fairly 
rational and correct answer can often be 
obtained, but it is only a momentary gleam of 
reason, and he is off again into his ramblings. 
The general behaviour is similar to the speech ; 
there is incessant activity which is constantly 
(‘hanging. 

An im})ortant diagnostic point is that the 
patient, both in conversation and behaviour, 
is easily diverted into other lines of thought 
or action. He is sleepless and refuses food, is 
neglectful of his person, and is often very dirty 
in his habits. 

(c) Chronic mania may arise out of the two 
preceding varieties, if neither death nor re- 
covery tak(‘S place. The excitement grows 
le(s, but traces of it nnnain. It is a condition 
of craziness, frequently with delusions. It 
does not run a regular course. Outbursts of 
(‘xtrenm excitement may occur at irregular 
intervals. 

{d) Mania transitoria is a rare condition, in 
which a short, sharp attack of acute mania 
runs its course in a few days. 

(e) Acute delirious mania is usually described 
under the heading of mania, but in my opinion 
a separate compartment should be found for 
it as a febrile disorder with delirium. It re- 
sembles acute mania, but differs from it in 
certain resj^ects. In acute delirious mania the 
cause is often definite, the onset frequently 
sudden, the temperature is raised, there is 
more persistent refusal of food, greater restless- 
ne.ss and insomnia, greater incoherence of speech 
and disturbance of consciousness, and pro- 
nounced hallucinations (Savage). The treatment 
of this condition resolves itself into maintain- 
ing the strength of the patient by tube feeding. 
Stimulants also should be given. It is 
quently fatal. 

The phyiioal signs of mania include loss ol. 
weight, general ill-health, furred tongue, 
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stipation, ansemia, a quick and feeble jmlfie, 
low blood-pressure, and coarse tremor of face 
and hands. The excessive movements occur 
mainly at the proximal joints. There is 
frequently a leucocytosis. 

Course and prognosis.- Simple mania 
frequently ends in recovery. If not, it gradu- 
ally merges into acute mania. Acute mania, 
after lasting three months or so. also frequently 
ends in recovery. In lare cases the attack is 
so acute that exhaustion sui)erv(‘iies and death 
occurs, sometimes with alarming suddenness. 
If neither death nor recovery takes place, the 
condition becomes chronic. Even here re- 
covery may take place after many years. 
Signals of ill omen are the development of 
unchanging delusions and symptoms indica- 
tive of commencing dementia. These ar<‘ 
loss of memory and the formation of faulty 
habits. 

Differential diagnosis.— pnrujif.sis 
often commenccis in an attack which is v(*ry 
like acute mania. I’hysical signs of the 
former disease must be looked for in every 
case of mental disoider. The excitenumt 
which occurs in some cas<*s of (U nteutia p/mo.r 
is similar to acute mania. In the former dis- 
ease some rigidity, or iho pres(*nc<‘ of stereo- 
typies or mannerisms with emotional deteriora- 
tion, will assist in the diagnosis. It must he 
remembered that ei)ilej)tics occasionally have 
attacks of furor, a condition lOt unlik(‘ acute 
mania. 

Treatment. — It is rarely j^ossiblc to nurse 
the patient at home, so arrangements should 
be made to send him to a mental Ju)s])ital as 
soon as possible. At first, till the excitement 
subsides, h(^ may have to occu]»y a jradded 
room, but as soon as jiossiblc Ik^ should he 
taken out and jdaced in bed in the open air. 
The prolonged hot bath is a valuable sedative. 
The diet should consist of light and easily 
digestible food and plenty of it. Should food 
be refused no hesitation must be felt in resort- 
ing to tube-feeding. The danger to life lies in 
exhaustion, and most jiatients will recover if 
sufficient food is assimilated. Drugs should be 
used as little as possible. When the (*xcitc- 
ment is intense and there is danger that 
the strength of the patient may succumb, 
sedatives will be required as the lesser of two 
evils. Hyoscine hydrobrornate, given hyjio- 
dennically in doses of too-Ai gr., is a powerful 
and useful drug. In less severe cases a dose 
of chloral 20 gr., with 30 gr. of mixed bromides, 
is frequently of service. For sleeplessness, 


])araldchyde, sulphonal, trional, or veronal 
should be used. As convalescence becomes 
established, tonics will he required. Aperients 
should be given to combat the (onstipation 
present. For further details, see Insanity 
Tkeatmeot ok. IJ j, 

MANIA, ACUTE DELIRIOUS {see p. 2^9 
and under Confusional Insanity). 

MANIC-DEPRESSIVE INSANITY.— In 

the earlier Avriters the simple classifi(;atioii of 
insanity into the three divisions of mania, 
nielancholia, and dementia Avas the one 
usually adojdcd. Mania included those cases 
in Avhich the ])Tedominaiit features Avere 
excitement, noise, loquacity, and unruly he- 
liaAuour In melancholia the ])atient AA’as 
sad, quiet, and rarely spoke. Jn dementia 
there, was enfeehlemeiit of thought, feeling, 
and Avill. 

With careful cliiiic-al study it soon became 
evident tliat tliougli mania and iiK'lancliolia 
apj>ear to be as di\’crse as possible, yet they 
possess many bonds of union. For exaiiijde, 
certain atiaeks of mania art* ushered in by an 
attack of nu'landiolia, or an attack of mania 
ends in melancliolia. Furthermore, it Avas 
notie(‘d that mania and melancholia are both 
liahh* to rtjcur. Tiu'se recurj’t'nces may be at 
such regular intervals of time us to be definitely 
jieriodic, though more commonly they occur at 
irregular intervals. 

It Avas further nol(*d tbat ihtj recurrt'nees 
Avere not ahvays of the same t5q)e. For exam- 
]»le, an initial attack of mania might be re- 
covered from, tlien a relapse occur with another 
atta<-k (»f mania from Avhich recov(?ry ensiu‘d ; 
and A\Ji<*ii the next hreakdoAvn came, instead 
of mania there was an attack of melancholia. 
There are other eases in Avhieh the attacks 
follow one another in sequenc e or cycle ; for 
c'xample, mania is followed by melancliolia, 
after which there is a r(*mission of synijitoms, 
and then again mania, followed by ineJaneholia 
and remission, and so on tliroughout the li^etim^^ 
of the ])ati<‘nt. 

This condition is calhul folic* circulaire (q.v.), 
or circular insanity. Keeurrent mania is the 
name given to the condition Avhen an initial 
attack of mania is followed, after remission, by 
further similar attacks ; in i ('current melan- 
cholia a series of attacks of melancbolia sejiar- 
ated by remissions occurs ; and in alternating 
insanity an attack of mania is followed by a 
remission, this is succeeded by a phase o£ 
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melancholia, then a second attack of mania, 
and so on. 

Stupor, which is a state of enfeeblement or 
paralysis of the mental functions from which 
recovery is possihh^, sometimes follows mania 
or melancholia, or re])laccs either, or is itself 
Kicurrent. {See Stupor.) 

There is thus the large group Manic-depressive 
Insanity, with the subdivivsions (1) Mania, (2) 
Melancholia, (3) Circular Insanity (Folio Circu- 
laire), (4) Manic-depressive Stupor. 

It is to be noted that there arc two varieties 
of melancholia. One is the depressive stage 
of manic-depressive insanity ; the other is the 
depression of later life called involutionary 
melancholia. The condition known as stupor 
is also met with in other diseases— for example, 
in dementia pra>cox, hyst(‘ria, epilepsy, and 
general paralysis of the insane. 

The above is a short summary of the teach- 
ing of Kraepelin and his school. This has been 
largely adopted in America and on the Con- 
tinent of Eurojie, and by the younger genera- 
tion in England. 

It should be i)ointed out that there are 
objections to this concei)tion, which may be. 
given in a hiw words. In the life-history of 
an individual an attack of mania or melan- 
cholia lias been known to occur followed by 
recovery and no reimrnmci?. The view, there- 
fore, that the attack i.s only the first of a seri(‘s 
is apt to lead to an unnecessarily gloomy prog- 
nosis. Furthermore, when the illness is in 
progress it has to be combated on definite lines 
if mania, on other lines if melancholia. The 
concejition does not therefore assist in any 
way in the treatment of the jiatient. An 
account of each of the subdivisions of nianic- 
depres.sive insanity is given under the appro- 
priate headings, to which the reader is referred. 

K. II. Bteex. 

MARASMUS, INFANTILE (Atrophy, Ath- 
rejjsia, Decomposition).- -The term marasmus is 
used in divi^rse ways by differing authors. As 
employed in this country it usually signifies 
wasting (its true definition), or failure to gain 
weight, though certain authors restrict it to 
a state in which, as the result of chronic 
dyspe|)sia, the body-cells are unable to metabo- 
lize food. It will be considered here in its 
wider sense. 

Etiology. — Deficient power to digest and 
assimilate may be congenital in origin, and in 
this regard the health and environment of the 
mother and the length of her family are factors 


of importance. Pretnature and weaUy 
and those with congenital defects clearly stand 
a jioorer chance of thriving than do others. 
Sgphilis is a prominent cause, for it leads to 
jiremature birth as well as to the birth of in- 
fants ill jirepared to utilize food ; very pro- 
nounced degrees of malnutrition are found in 
congenital syphilitics. Tuhercvlosis, either in 
the family or in the patient, must be mentioned 
as an occasional but much less common cause. 
By far the most important causes, because at 
once the most common and the most pre- 
ventabh?, ari^ dietetic. Continued underfeeding 
or overfeeding, premature weaning, too fre- 
<|nent or irregular feeding, and food unsuit- 
able for the jiarticular child, or indeed for 
any child, must be included under this head. 
Marasmus of this order is usually preceded by 
rontinued digestive, disturbawe for which one 
food after another has been tried, without pre- 
cision or cogeiKW, until the jiowers of digestion 
and assimilation are crippled beyond repair, 
or only recuperated by slow and laborious 
steps. In chroniij underfeeding, on the other 
Jiand, marasmus often precedes the alimentary 
symptoms. Among the causal dyspeptic dis- 
orders must be noted an intolerance of special 
food ehmieuts which is inadequately met {see 
Chronic Dyspepsia of Infants, under Diar- 
KH(j?Ar. Disok3)ERs op Infants). Sumtner 
diarrhwa may (eventuate in marasmus, which 
may cause a fatal issue long after the more 
acute condition has been overcome. When 
these> common causes have been mentioned, it 
remains to be said that any serious organic 
disease of long standing will cause in infants, 
as in adults, chronic wasting and malnutrition. 
Among these, be(;ause particular to infants, 
must be noted congenital hypertrophic steno- 
sis of the pylorus (see Pylorus, Congenital 
Hypertrophic Stenosis op). 

Symptoms. — In ajipearance the marasmio 
child is a miniature jiresentment of an old 
man. He is thin, shrivelled, and below normal 
weight, and mental and physical development 
are retarded. The eyes and fontanelles are 
sunken, the hair sparse and often broken or 
worn away in the occipital region. The skin 
is dry and harsh, grey or muddy in hue, and, 
being loosely applied to underlying structures, 
hangs in folds about the face, thigl^, buttocks, 
and elsewhere. The face and forehead are 
wrinkled, the cheeks hollow, though the sucking 
pads stand out in considerable relief. The 
bones are prominent, while at poin 
sure the skin becomes reddened and 
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inflamed, and bedsores may follow. Excoria- 
tion is often seen in the napkin area, due to 
irritating discharges. Diarrhoea or bulky un- 
digested stools are passed, perhaps containing 
mucus. Vomiting is generally ]ire.sent and may 
be severe. The tongue is dry and red, and stom- 
atitis is common. The abdomen is usually i)ro- 
tuberant and tympanitic, but may be carinate. 
The circulation is i)oor, the extremities easily 
becoming blue and cold, wliile the tij)s of the 
fingers are often shiny. The t(*mi)erature is lo^v, 
often subnormal. The blood shows a consider- 
able degree of secondary anaemia. The child is 
fretful, restless, and irritable, but lait‘r becomes 
apathetic. Tlie lym])h-glands are often prom- 
inent, and tin' valves of su])erficial veins can 
easily be located by the ])resence of minute 
swellings along their course. Ih'techial hsemor- 
rhages, oedema of the f(‘et and hands, and a 
falling temperature herald a fat al issue. Among 
complications, stomatitis, boils, otitis media, 
bronchitis, broncho-imeunioiiia, ]mlmonary col- 
lapse, intractable vomiting, and t erminal gastro- 
enteritis are notewortliy. 

Treatment.— The })rimaTy aim should be 
to determine the cause of the wasting. In 
the case of weakly infants willi small })owers 
of digestion, maternal nursing should be con- 
tinued whenever possibh*. Failing this, a w(‘t- 
nurse is the best substitute. When ncithc^r 
is available, milk should b<; given in small 
quantities, i)redigested and frc-cly diluted ; if 
the infant cannot suck, it may lie given liy a 
spoon or dro})per. Should it fail to be dige.st(‘d, 
it may be necessary to give albumen water, 
whey, or a malted food tem])orarily. Warmth 
is essential, and an incubator may be used. 
The infant should be wra})j)ed in cotton-wool 
and gently lubricated witli olive oil or cocoa 
butter daily. Alcohol is very valuable, in doses 
of 5 min. every three or four hours. Saline may 
be necessary if colIaj)se threatens. The food 
must be kept low should the infant survive, 
the amount of fat being especially restricted. 
In the case of older infants, some error will 
usually be found in the dietary. The food 
ordered will dei)end largely u})on the condition 
of the stools. In amount it should always be 
well below the normal for the age and size, 
and a careful watch must he kept on the stools 
and the weight, for the combined observation 
of these affords the best indication whether 
the diet is sufficient or whether any particular 
element is ill borne. As the child makes up 
for lost ground the diet may gradually be 
approximated to the normal. In cases in 


which the inarasmus originates from particular 
digestive disorders the treatment must be 
modified accordingly, and is essentially that 
of the causal condition. Syphilis, hypertrophic 
stenosi.s of the pylorus, or other determining 
causes demand their a]>projiriate treatment. 

Fredekick Langmeai). 

MASSAGE.- In its modern form, this treat- 
ment may be said to have been originated 
about a hundiM'd years ago by the Swede 
P. H. Ling, in connexion with his plan of 
using exercises in the treatment of disease. 
Most of the massage manipulations now used 
were included among liis so-called “ passive- 
movements/’ but their j)resont-day French 
designations (cffleMragc, stroking ; j)etrissage, 
kneading; friction^ frictions; and tapotementf 
tapj)ing, cla])])ing, or hacking), as well as the 
term massage itself, were only introduced some 
fifty years later by Prof. Mezger, of Amster- 
dam. A variation of the ta])otement, vibra- 
tions, has of late conn' into extensive use 
owing to the invention of various nieeliauical 
appliances for })roducing the desired rapid 
percussion, or lateral or rotatory movements, 
according to tlu' different tyj)es of vibrators. 

Space does not allow of a detailed consider- 
ation of the different physiological (effects of 
the various manipulations, nor of the way in 
which they should be carried out. This is 
best learnt by ilemonstration and j^’actice, 
but as general rules it }nay be slated that the 
operator sliould let as large a surface as pos- 
sible of his hand be in contact with the part 
worked uj)on, in order to gain the maximum 
effect with the mininuim of exertion to him- 
self and pain to the patient ; and that in 
all the manijmiations, except e.ffleurage, the 
patient’s skin should move as much as pos- 
sible with the operator's hand so that the 
effect may reach the deeper structures and the 
skin be saved from irritation. 

In practice, the various manipulations merge 
naturally into one another, and in experienced 
hands there should never bt-i much consider- 
ation wLether this or tliat niani])ulation sliould 
be used, but rather wliat effect is aimed at 
and what anatomical .struct ure.s are wmked 
u])on. 

The term massage i.s often taken to include 
jiassive and oven activt^ movements up to a 
certain point not very well defined, as these 
are generally used in close and intimate con- 
nexion with it. Theoretically, the distinction 
is that any performance wliich involves, an 
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action of the patient’s muscles and joints con- 
stitutes a movement, Avhether carried out by 
the operator while the patient remains passive, 
or performed by a voluntary action on the part 
of the patient. 

Trauma in various forms, such as con- 
tusion, strain, sprain, dislocation, and fracture, 
constitutes OIK*, very imjiortant field of useful- 
ness for the masseur. One object of the mas- 
sage in these (;onditions is to remove* the extra- 
vasated blood in the tissues and the effusion 
which is likely to take ]>lace in joijits. In 
slighter cases the treatment may be started 
at once ; but if more extensive tearing of blood- 
vessels has occurred, it is safer to wait for some 
twenty-four liours in order to give the bh'cd- 
ing tmie to vstop. When an iiijured joint is in 
a state of acute synovitis with the (‘ff’nsion still 
increasing, it is safer to ijostjjone the massage 
for a couj)ie of days. Jn any case, it should 
bo commenced merely as a light f'fflvumgcy 
confined to the neighbourhood of the injury, 
and jiiore especially to the region proximal 
to it, so us to reduce; the congestiou of the 
injured part by emptying the veins and lymph- 
vessels. This will lesson the existing tension 
and consequent pressure upon the fine nerve- 
endings, and thus pain will be r(*lievcd, making 
it possible gradually to oxt(?nd the maiiijuda- 
tioris nearer and nearer to the site of injury 
and to include the more de<‘j)-i'caching petri'i- 
sage. Later on, and in cases that do not come 
under treatment until sonic time after the 
injury, more energetic measures in the form 
of firm frictions are necessary to break uj) and 
disperse the collections of extravasated blood 
and lymph then organizing, and to promote the 
absorption of the persisting synovial effusion 
in joints and tendon-sheaths. The.se manipu- 
lations are \’ery imjiortant, for they tend to 
prevent the formation of ailhesions and to 
restore the normal function of the injured part. 
It is at this juncture that the passive and active 
movements above referred to come in as an 
essential jiart of the treatment, not only to 
assist in preventing adhesions, but also to keeji 
the cajisule and ligaments of joints from con- 
tracting and to maintain the nutrition of the 
muscles concerned. 

This imjnoved nutrition naturally has a 
pronounced beneficdal influence also on the re- 
pair of bones in cases of fracture. The treatment 
of fractures by early massage and movements 
has been brought very much to the front in 
recent years, especially through the work and 
writings of the late Prof. Lucas-Championniere 


of Paris, who laid particular stress upon 
the sedative influenc:; on the sensory nerves 
of the very light but regular and continued 
effieurage with which he always initiated the 
first examination and the subsequent applica- 
tions of the treatment. This helps to relievo 
jiaiii and consequently to allay the muscular 
sjiasin w’hich is such a marked and undesir- 
able feature in cases of fracture, since it gives 
rise to much additional jiain and is liable to 
cause disjdacement of fragments. Throughout 
thi.s method of treating fractures the guiding 
}>rincij)le is to pay tlie greatest attention to 
tlie .soft j)arts involved in tlie injury, so as 
to restore the functional utility of the limb 
affected, the rej>air of the bone being at the 
same time thereby ])romoted. 

Another great class of surgical disorders in 
which massage i.s usefully employed is that of 
deformities, and among them spinal curva- 
tures. In th(*se spinal cases massage would be 
used in combination with exercises, and, in 
comparison with them, it usually plays a minor 
|)art in the treatment. The jirincipal object 
of the massage j)roper is to strengthen the 
weak nuisculature of the back, to remove pain, 
w'iictlicr diu; sim}>ly to a feeling of fatigue or 
to })ressur(; on tlie intercostal nerves, and 
to relieve contraction of the overacting mus- 
cles. The comjiarative values of the massage 
and the exercises in a jiarticailar case depend 
upon the seventy of these features. Thus, in 
the beginning of a course of treatment one 
has generally to rely more upon the mas- 
sage ; whilst as the jiatient's strength in- 
creases the exercises gradually become more 
imjiortant. 

With regard to the jiarticular manipulations 
to be used in these circumstances, ejfleurage 
and vibrations are most effective in relieving 
})ain and muscular contraction ; effieurage and 
petrissage, by their influence on the circulation, 
helj) to imj)rove the nutrition and consequently 
the strength of the w^eakened muscles (i.e. 
principally on the convexities of the curva- 
tures) ; and tapotement, acting as a typical 
mechanical stimulus, tends to increase the 
I)ower of contractility of the muscles. 

By being subjected to these various pro- 
cedures the muscles are placed in the mos^ 
favourable condition for responding to thi 
impulse of the will. Voluntary contractioi 
should therefore follow upon the massage, th' 
increased arterial flow produced in the mnad 
by its own action following up the advant^ 
that has been gained by the previous 



MASSAGE 


of its veins and lymph-vessols and tlie lemoval 
of accumulated fatigue ])roducts. 

This is the principle upon whicli massage, 
combined with movements, acts upon weak and 
overworked muscles generally ; and it sLoiild 
furnish guidance in the treatment of deformities, 
not only of the sjhnal coliunn, but also of 
the extremities, where the action of the oj)- 
posing sets of muscles is often even more 
obvious. 

Just as massage is employed with great 
advantage in the treatment of accidental in- 
juries, so also it may frequently be used after 
various surgical operations in order either 
to follow u]) and complete the object aimed at 
by an operation or to counteract any undesir- 
able effect of the surgical interference. 

How local conditions of this nature may be 
dealt with has already been sufficiently in- 
dicated in connexion with injuries and de- 
formities, but some additional consideration 
ought to b(‘ given to the very important general 
effect upon the syst(‘m whicli is achieved by 
massage. I3y improving the circulation, stimu- 
lating the metabolism, restoring the muscular 
tone, increasing the activity of the skin, and 
in other ways, this treatnumt iiowcihully assists 
recov(*ry after an operation or any otJier 
debilitating condition. 

This general <*ffect of massage is jierhaps 
still more fr(‘quently taken advantage of in 
the treatment of medical diseases, even in 
cases where it cannot be expected to have any 
real influence on the disease itself. There an*, 
liowever, many medical disorders in which 
massage forms a valuable direct aid to cure, 
or at least to an alleviation of the symj)tonis. 

It is obvious that many affections of the 
circulatory organs must dcT■i^’e benefit from 
the efficient lielp that can be rendend to tlie 
circulation by its means. Naturally, the jjeri- 
pheral parts of the circulatory system are those 
that most ne(‘d, and that are most ac<-essible 
to, this external aid to the circulation. This 
applies not only to the extremities but also 
to the portal system, for massage of the abdo- 
men is particularly u.seful in this connexion. 
The effect is not only local hut is seen througJi- 
out the whole circulatory system, in a diminu- 
tion of venous congestion and an increase of 
arterial blood-pressure. The relief tg tlie work 
of the heart thus brouglit about results in 
slower and more comjilete contractions, and 
is of considerable practical value in the treat- 
ment of various cardiac diseases. In addition, 
we have at our disposal other manipulations 


wliich influence even more directly the action 
of th(^ heart. Such are tapping of the back 
and chest, which lowers tlie pulse-rate (pre- 
sumably by stimulating the vagus), and strok- 
ing, fine vibrations and rhythmical tapping 
over the cardiac region, which act upon the 
nervous ganglia within the heart it.self. In all 
these cases mas.sage should be employed, as 
u.sual, in conjunction witli pas.sivc and active 
movements of the extremities and trunk in 
order further to facilitate the circulation and 
to .strengthen the heart-muscle by carefully 
graduated increased exertions. 

Breathing I'xercises constitute our chief 
mochano-therapeutic means of influencing 
disorders of the respiratory organs, but massage 
is not without its uses in this connexion. 
Chronic cniarrli of the ])harynx and larynx, for 
instance, is often greatly benefited by rejieated 
administrations of effleuTage and vibrations 
over the throat, chronic bronchitis and en) 2 )hy- 
seina by tajiotement of the chest. The latter 
affei^tion is also favourably inflmuiced by ine.s- 
sure and vibrations ap])lied at the time of 
exjiiration in order to make this process more 
coinplete, jiartly by the mechanical compres- 
sion of tlie thoracic cavity and jiartly by stimu- 
lating the contractility of the elastic tissue in 
the lung.s. 

The abdominal organs are pai ticularly acc<*s- 
.sible to the manipulations of ma8.sage, as has 
been pointed out in another connexion. It 
was then immlioned how effectively the whole 
circulatory system could be inflinmced by the 
aid given to the i)ortal circulation, and it 
stands to ieaso]i that there must be a very 
distinct local effect at tlie same time. By the 
le.s.sened eonge.stion and the fuller sui)ply of 
arterial blood tliroughout the mucous mem- 
brane of the alimentary canal, the functional 
activity of its glands is increased ; the same 
ap])Iies to the liver and jjancreas. Absorjition 
of the products of digestion is facilitated by 
the increased circulation. The muscular tissue 
in the intestinal wall jnofits by the improved 
nutrition, and at the same time its fibres are 
induced to contract by the mecliunical stimu- 
lation, the result being an increased peristalsis 
and a gradual imjnovement of any existing 
state of dilatation of the stomach and intes- 
tines. Similarly, the muscles of the abdominal 
wall gain in strength, adipose ti.ssue is reduced, 
and the size of the abdomen lessened by the 
massage. In addition, it exerts an ijiiportanfc 
direct mechanical influence on the contents of 
the intestines, breaking them up and forcing 
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them onwards — an action whhdi is particu- 
larly effective in tlie colon. The princij)al 
manipulations used to achieve these various 
objects consist of deep })etrissa"e of the whole 
of the intestines and incidentally of the abdom- 
inal wall, tay)otenient for the liver, and also 
over the stomach to imluce muscidar con- 
traction of its walla, friction to break up and 
dislodge accumulated masses in the colon (most 
likely to occur at the hepatic and sj>lenic 
flexures), and, finally, deep elfle\irage along the 
course of the colon. 

The cojii plaints most obviously benefited by 
this treatment are ronfshpation and cases of 
(justria (filatation, and visccroptofiis, but many 
of the chronic catarrhal conditions can also 
be imi)roved by a suitable variation of the 
mani])ulations. 

As is well known and recognized, numer- 
ous affections of the nervous system benefit 
by massage. To take one (‘xample, it very 
materially assists recovery in cases of licmi^ 
plegia by maintaining the. muscles in the best 
possible state, of nutrition, j>re venting tlie 
occurrence of contractures, and stimulating the 
conductivity of the nerves hy means of so- 
called nerve frictions, i.e. quick, sharp move- 
ments across the nerve, carried out with the 
j)oint and nail of one finger or thumb in y»laces 
TV’here the various ner\'es are accessible be- 
tween the muscles, and preferably where 
they are jiassing over hone. This mechanical 
stimulation often produces visible contractions 
of the corresponding muscles. The combined 
effect of the massage of muscles and of the 
stimulation of tlu* nerves lielps to facilitate the 
natural muscular response to the impulse of 
the Avill. In affections of the lower motor 
neurones the difliculty of maintaining the nutri- 
tion of the jiarts involved gives added import- 
ance to tlie massage, stimulating manijmlations 
like tayiotenient being then included in the 
treatment. On the other hand, when spasticity 
of muscles is a marked feature, tapotement, 
nerve frictions and vibrations should be avoided, 
and more quietening measures employed, such 
as stroking and slow deep kneading. Thu.s 
varied and adapted to the different circuiii- 
stances, massage has a very important and 
useful mission to fulfil in the treatment of a 
great variety of nerve diseases. 

ItlCIIARD TjMBERG. 

MASTICATORY SPASM {see Trismus). 
MASTITIS {see Breast, Affections of). 


MASTOIDITIS. — purulent infection of the 
mastoid process. 

Etiology and pathology.— Mastoiditis is 
jiractically always secondary to suppuration 
of the middle ear. That mastoiditis does not 
occur in every case of acute suppuration of the 
middle car is ajiparently due to the fact that 
some mastoid processes contain few air-spaces, 
and so do not readily lend themselves to 
ahsccMs-formation. There is, however, one 
mastoid air-cell — the mastoid antrum — which 
is never absent, even in non-cellular mastoids. 
It is involved in probably all cases of middle- 
ear infection. BUt whatever pus may be 
formed in it generally drains away, with the 
jais in the middle ear jiroper, through the 
opening in the membrane after perforation. 
When this happens there is no danger of further 
extension, and the, antrum and the middle ear 
recover together. Occasionally, however, the 
exit of pus from this small cell is obstructed, 
and it is compelled to seek an outlet elsewhere. 

If the mastoid process contain no xmeumatic 
cells, the pus formed in the antrum may break 
forth from its prison by passing outwards be- 
tween the bony wall of the external auditory 
meatus and its cutaneous lining, until it reaches 
the exterior of the skull just above the auricle 
in the region of the temporal muscle. Here 
it collects and forms a temporal abscess. In 
other cases, particularly those of children, the 
})us may liquefy the bone of the mastoid BU})er- 
licial to it, and so j)ass out to collect under 
the x)eriosteum of the mastoid j)rocess behind 
the ear, the typical mastoid abscess. If, on the 
other hand, the mastoid j>roces8 be filled with 
cells, these become infected, and osteitis with 
pus j)roduction and the formation of granula- 
tion tissue results. The granulations absorb 
the partitions between the cells until the whole 
of the mastoid luocess becomes converted into 
a unilocular cavity filled with granulation 
tissue and x)us. 

Next follows an extension of the disease 
beyond the limits of the mastoid process. 
A common extension is to the groove of the 
lateral sinus. This vessel becomes protected 
by a covering of granulations, and the infection 
fails to reach its interior in the vast majority 
of cases. Occasionally, however, the defences 
are imperfect and thrombophlebitis is set up 
(see Thrombotic Phlebo-arteeitis). Another 
frequent extension is to the superficial aspect 
of the mastoid process, where it forms the 
characteristic mastoid abscess behind the eaar.< 
This region is reached hy means of a 
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opening on the outer surface of the mastoid 
process. Sometimes the fistula forms on the 
same surface, hut nearer to the tip of the 
mastoid. In that case the pus reaches the 
sterno-mastoid muscle and, being contained 
within its sheath, sets u]) a limited cellulitis 
in this region, forming Bezold's abscess. 

Symptoms*- After the o])ening of the mem- 
brane in a case of acute s\i])])uration of the 
middle ear and tli(‘ a])j)earance of a free dis- 
charge of ])us by the meatus, the pain con- 
tinues, ihe teniperatine remains above 90 F., 
pressure with the finger over tlie bone ])ehind 
the ear demonstrates great tcniderriess, and 
some (.pdema is also usual at this site. The 
temperature ranges between 00'’ and 100^ F. 
If it rise above IW F., lateral-sinus thrombosis 
or labyrinthitis should be susjiected. 

When tin* jms breaks out from the ma.stoid, 
an abscess foiins in the soft tissues correspond- 
ing in i»osition with the site of the fistula. 
Thus, with a temjxmil abscess, swelling and 
a?dema with dee]» fiuctuation a])pears in the 
scalp above the ear, and the auricle is ]n’o- 
jected downwards and outwards by the .swell- 
ing. WJien it forms in the mastoid region the 
local signs of abscess appear behind the ear, 
and the auricle projects directly outwards with 
little or no downwaid tendency. Lastly, in 
Bezold's abscess tlieie are swelling, redness, 
and tenderness in th(‘ jegion of the uj)))er third 
of the sterno-mastoid muscle, with pain and 
stiffness on attempted niov(‘Juenl of the head. 

Diagnosis. — When an abscess has formed, 
diagnosis is easy, but it is very impoilant to 
be able to recognize mastoiditis before the 
abscess makes its appearance. Attention to 
the signs given above will ])revent any over- 
sight. The most im})ortant of them are 
pyrexia and tenderness. In the course of 
middlc'ear su]»i)uration a temperalurt* of 99'^ F. 
or more, after the ear has b(*gun to discharge 
freely, should lead to o])eration. (For the dis- 
tinction between mastoid abscess and furuncle 
of the external auditory meatus, see j). 439.) 

Treatment.— If an abscess has already 
formed when the jjatient is first seen, it should 
at once he ojjened by a skin incision. Then 
arrangements should be made for a mastoid 
operation. If the disease be diagnosed before 
abscess in the soft parts has formed, a mastoid 
operation should be performed as soon as 
possible. In uncomidicated mastoiditis the 
prognosis after operation is good, and it is 
often possible to restore the hearing. 

Dan M Kenzie. 


MASTURBATION. - The frequency of self- 
abuse is impossible to comjmte, but it would 
api)ear to be no very unusual feature of school 
life in both se.\(‘s. Like other bad habits, it is 
usually Icanit from otluTs, and therefore the 
extent to which it is ]>ractised varies greatly 
ill different scliools or other institutions. 
Instruction by other childriMi or the (*villy 
disposed is not ncc(‘ssary, however, as is 
instanced by the little-realized frequency of the 
habit in small cliildren — girls more often than 
boys— at ages varying from a few months to a 
fcAv years of age. This sljonicl he kej)t in 
mind wlicn a mother complains that her small 
girl baby will not sit still, flushes and sweats 
]»rofuseJy, and afterwards turns pale. In some 
cases local ii’ritation. as ])y threadworms or 
vulvitis, apjicars to (tviginatc the jn-acticc*. It 
is n'lativciy iiifretjiicnt in adult life. In its 
most rc])eated and si'rious fomi it is a mani- 
festation of mental disorder, and tlius is 
prohahly explained tlu* ]) 0 ])ular belied tliat 
masturbation l(‘ads 1o i]isanity. 

The consequences of the habit are seen 
unalloyed in tlie r-ase of infants, who lun-oine 
])ah^ and fiabl)V. petulant, ijl-tempered, and 
perverse. .ApjK'tite is diiiiinislx'd or ]o.>1. and 
]»hysieal and mental attainments are retarded, 
In old<‘r ehildrmi and adults a siuise of moral 
degeneration may be added and firing with it 
self-consciousness and sc'eretiveness. Tliough 
there can be little doubt that repeated self- 
abuse causes e.xliaustion witli its att«*n(.bnit 
train of svjnptoms, such as lack of coneenTra- 
lion, deterioration of work, lassitude, aiidjrhe 
like, yet tin* bogy of self-destruction has heen 
held too threateningly ladore the delinquents in 
the iiast and lias done much to detqien their 
d<*])ressioii. ANeakeii thc'ir effort to overcome the 
habit, and imluio tlnmi with a jiainful and 
jiaralysing sense of their own degradation 
which may iiave far-reaching r(‘sults. 

The doctor should enter the ])atient*s life as 
a friend and not as an inquisitor or monitor. 
He must make it clear tliat the jiatient is 
not a moral leja'r to ]»rofessional eyes. Once 
th<‘ right atmosjdu'rc is created, talks and en- 
couragenient will often lead to r(*assertion of 
the patient's control and cessation of the habit. 
As accessory measures the j;atieiit may be 
advised to tak(^ regular cold baths morning and 
evening, to keep both body and mind emjiloyed 
by work and exereis(‘, and to rise immediately 
on waking in the morning. The diet should not 
be stimulating, nor the bed too comfortable. 
Numerous drugs have been advocated, notably 
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the bromides, brometone, gelsemium, and black 
willow {Salix nigra ) ; in thcmaelvea they are of 
little use, but they may be employed to enhance 
the value of such rational psychotherapy as is 
indicated above. 

In the case of boy infants circumcision, and 
in that of girl infants splinting or blistering, 
may be successful. Lakomkat.. 

MAXILLARY ANTRUM, DISEASES 

OF {sea SixusES, Accessory Air, Dis- 
eases of). 

MEASLES {sgn. Morbilli ; Rubeola). — An 
acute contagious disease characterized by 
catarrh of the ui)per respiratory j)ussage.s and 
a blotchy eruj)t on. 

Etiology. — Though the specific organism 
has not b(‘en discovered, there, is little doubt 
that measles is due to a microbe. Positive 
results have often been obtained by inocula- 
tion of healthy subjects with blood from cases 
of measles. Tlie unknown infective agent i.s 
contained in the di8charg(‘S from the nioutli 
and nose and is disseminated by coughing, 
sneezing, talking, etc. The disease is conveyed 
mainly by direct transmission and rarely by 
fomites or by third persons. Schools play 
an important part in its spread. That tlu^ 
infectivity of the disease is highest in the pro- 
dromal and eruptive stages, and then rapidly 
ceases, is proved not only by clinical eviden(‘e 
but also by experiments on animals. 

Measles is the commonest of all infectious 
diseases and is widely distributed throughout 
the world. It is more prevalent in towms than 
in the country, es])ecially in densely po])ulated 
areas. It is most frequent from November to 
January, and again in May and June. Though 
no age is exempt, it is essentially a disease of 
childhood. W. Butler, from examination of 
nearly 14,000 children in elementary schools, 
found that by the age of 15 nearly 97*3 per 
cent, had been attacked. The disease is rare 
during the first six months of life, but con- 
genital cases are not unknown (see p. 269). 
This relative immunity ceases during the 
second six months, and the higliest morbidity 
is in the second to the seventh year of life. 
When populations hitherto exemx)t are attacked, 
as occurred in the Faroe Islands in 1846, and 
in Fiji in 1875, adults are as susceptible as 
children. 

Bacteriology. — The virus of measles has 
been shown by Anderson and Goldberger to 
possess the following characteristics : (1) It 


can pass through a Berkefeld filter. (2) 
can resist drying for 25J hours and freezing 
for 25 hours. (3) It loses its infectivity after 
15 minutes at 55° C. (4) It may possibly 
retain some infectivity after 24 hours ah 
15° C. 

Various micro-organisms act as secondary 
invaders. Thursfield has shown that the most 
important of them is the streptococcus pyo- 
gcne.s, which gives rise to a septic condition 
of the moutli, fauces, and naso-x)har)Tix, and 
is the most frequent cause of death towards 
the middle or the end of the second week. 
Infection with the jmeumococcus is more 
Taj)idly fatal, causing death at the end of 
the first or beginning of the second week. 
B. wjlmmziv idays a part in the production 
or prolongation of bronclio-pnoumonia, w’hicli, 
after sej^icaunia, is the most frequent cause of 
death. 8tai)hylococcal infection is less fre- 
quent. In cancrum oris and noma pudendi 
the fusiform bacillus and the sx)irillum of 
Vincent predominate. 

Pathology." The ])rincii)al lesions are found 
in the skin and mucous membranes of the upper 
respiratory tract. The morbid j>roce.«s in both 
cases is essentially the same, and consists in 
vascular dilatation and diapedesis of leuco- 
<iytes round the vessels and glands. The toxins- 
of the disease cause coagulation necrosis of the 
superficial cells, and desquamation results. 
The inflammation of the mucous membrane of 
the upper resj)iratory tract usually ends in 
resolution, but in some cases ulceration of the 
laryngeal mucosa occurs, with involvement of 
the subjacent cartilage. The intestine may be 
the seat of changes similar to those in the 
respiratory tract. In fatal cases areas of focal 
necrosis have been found in the liver. 

In view of the close relationship supposed 
to exist between measles and tuberculosis, it 
should be noted that Thursfield found no 
evidence of pulmonary or glandular tuber- 
culosis in careful autopsies on 34 cases of 
measles. 

The blood. — During the incubation period 
there is a marked increase in the neutrophils, 
but leucopenia is the rule both in the pro- 
dromal and in the eruptive stages. On the 
occurrence of a complication such as broncho- 
pneumonia or stomatitis, lencocytosis develops. 

Symptomatology. — The incubation period 
is usually 10-14 days, but may be as short as 
6 or as long as 26 days As a rule, it is usually 
symptomless, but a considerable lowering of 
body-weight, starting on the fourth or 



MEASLES 


day and lasting several days, has been described 
(Meunier’s sign). 

The prodromal period comprises that which 
intervenes between the end of the irumbation 
period and the ap]>earance of the eru))tion. 
It is usually three full days, but may be cur- 
tailed when there has been a recent acute 
infection, es])ecially scarlet fever. 

The princi])al syin]>t()m.s of this ])eriod are 
rise of temperature, catarrhal signs, rashes, and 
Koplik's spots. 

The characteristic tem])erature of tlu^ jno- 
dromal period is intermittent. From normal 
it rises to a height ranging from 99° to 102° F. 
at night, and falls again to normal in the morn- 
ing. There is usually little constitutional dis- 
turbance, but young children may be fretful 
or drowsy. 

The catarrhal signs, whi(‘h rarely a]>pear 
before the rise of tiunperature, consist of a fre- 
quent cough — which may be croupy — lacliry- 
mation, sne(‘zing, and nasal discharge. The 
fauces are inject(‘d, and there may be some 
complaint of soi'c' throat. These signs soon 
become more ]>ronounc(‘d as one mucous imun- 
brane aft^T another Ix'coimvs alTcct<‘(l, and reacJi 
their height at the time of tlie crnj»tion. 

Before the aj)jiearanoe of the s]K‘cific eruji- 
tion, however, ^•a^ious prodrouial rashes may 
occur, assuming the form of isolated macules, 
blotchy or scarlatinifonii erythema, or urti- 
caria. Two or more of these varieties often 
coexist. They are to la; found on any ])art 
of the face, trunk, or limbs, and do not, like 
the prodromal rashes of .small])ox, especially 
affect the abdomino-femoral r(‘gion or tlie 
axillae. They cause no local irritation. Tlieir 
duration varies from a few hours in the case of 
urticaria to one or two days in tlie case of 
scarlatiniform erythema or isolated macules. 
Prodromal rashes are usually associated with 
other symptoms of the pre-eruptive jieriod, 
but may constitute an isolated jihenomeiion 
of a jirecatarrhal stage of measles. 

Koplik's sj)ots . — These spots, described by 
Koplik in 3896, are bluish- white specks sur- 
rounded by a red areola which usually appear 
first on the buccal mucous membrane oiiposite 
the first molar teeth. They are not found on 
the palate or on the gums. Only a few may be 
present, or the whole buccal mucous membrane 
may be covered with them. They precede the 
epecific eruption by two or three days, and 
iMgin to fade soon after it ajipears. they do 
not occur in any other condition, and this fact, 
taken in conjunction with their almost in- 


variable appearance in the pre-eruptive stage, 
invests them with the greatest possible diag- 
nostic value. 

Comhy has giv(;n the name of erytliemato- 
jniltaceous stomatitis to the gingivitis which 
jirecedcs and accompanies the eru])tion. The 
gums an^ swollen and rid, and often covered 
with a thin whitish coating. This sign, un- 
like Koplik's s])ots, is not peculiar to measles, 
being found in scarlet fever, inlluenza, and 
other acuti^ diseases. It is not j)resent, how- 
ever, in rubella or other morbilliform erujitions. 

Eruptive period. — Tsually on tlie fourth day 
from the onset tlie sjiecific eruiition ajipears, 
in the form of small, discrete, amorjihous nd 
niacul(;s behind the ear, and on the chin and 
ujiper lij). During the next twenty-four hours 
it siircads ovit the face, neck, scalp, and arms. 
Finally the back, abdomen, and limbs are 
involved. (Plate 20.) The individual lesions 
become larger and distinctly papular, and 
frequently (U'escmitic in sbajie. As a rule, the 
eru]>tion bei^om(;s semi-conlluent on the face, 
whieli assumes a cliaracteristic ajipear- 

ance, while on the trunk and limbs the lesions 
are geiKTally more discrete. I’lie eruption is 
usually more copious and develops earlier 
round jire-existing skin lesions than elsewhere. 
It begins to fade from above downwards, and 
liy the time it has reached its full development 
oil the lower limbs the lesions on the face 
have usually faded. Its complete duration is 
from tliri'e to five days, but may be as short 
as a few hours or as long as six days. As it 
fades it leaves a brown or jmrple staining, 
wJiich may persist for a fortnight and serve 
to establisli a retrosjiective diagnosis of measles. 

Desquamation is usually flaky or branny in 
character, and may be absent. On the other 
hand, it may be almost as profuse as in scarlet 
fever. It rarely lasts for more than a fort- 
night. The palms and soles usually escape. 

The eru])tioii is always accompanied by an 
aggravation of the catarrhal symiitoms and 
an increase of pyrexia. The constitutional 
disturbance varies. The tongue is usually 
furred, there is loss of apjietite, and diarrhoea 
is frequent. The temperature frequently rises 
to 103° or 104° F., and continues with only 
slight remissions at this high level throughout 
the eruptive stage. The fall to normal is 
usually rapid as the eruption fades. 

Varietiei . — Measles assumes anomalous 
forms less frequently than any other acute 
exanthem. Toxic and heemorrhagic cases on 
the one hand, and abortive attacks on the 




Plate 20.~MATURE MEASLES ERUPTION. 

{R'tcJicitH and JtylcM.) 



MEASLES 


other, are much leas common in measles than 
in scarlet fever or smallpox. 

Toxic measles. — The principal features of 
toxic, measles are early and severe prostration, 
hyperpyrexia, and a rapidly fatal course. The 
rash is not i)rominent, and may be absent. 

Hsemorrhagic measles. — A form character- 
ized by purpura and hsemorrhages from the 
mucous membranes, and running a rapidly 
fatal course, is extremely uncommon. Prob- 
ably some of the cases so described were really 
examples of heernorrhagic smallpox. A pete- 
chial eruption, especially at the elbows, a.xilla?, 
and other flexures, is not uncommon, even in 
mild cases, and has no sinister signifl(^ancc. 

Morbilli sine morbillis, or rubeola sine exan- 
themate, is an abortive attack in which all 
the other sym])toms are present except the 
specific eruption, viz. catarrh, Koplik’s spots, 
]')yrexia, and even prodromal rashes as in a 
case reported by the writer. This variety is 
most likely to be met with in )nild epidejuics, 
especially if the ])aticnt has acquired a partial 
immunity l)y a previous attack. 

Rubeola sine catarrho was the name given 
hy Willan to a dhease in wfliich there was a 
complete absence of catarrh, ophthalmia, and 
fever, altliough the coursj^ and ai)pearance of 
the eruption were those of ordinary measles. 
Although the catarrhal symptoms in measles 
may be more; sevt^nj in some cases than in 
others, their entire absence is so exceptional 
that Willan's cases were probably examples of 
rubella. 

Congenital measles.- -13allantyn(5 has col- 
le(;ted 20 cases of fadal measles. In each ca.se 
th(i infection in the mother and fa;tus was 
simultaneous. Accoiding to Roeaz, the attack 
is always v<*ry mild, and the rasli does not 
reach the low(‘r part of the body. 

Measles in infants.- -In weakly and cachectic 
infants the rash may be very incomplete in 
its distribution, and around areas of irritation, 
such as are caused by intertrigo or eczema, 
may be more ])rominent than elsew’here. The 
prognosis is worse than in older patients owing 
to the frequeiKjy of r(;s})iratory complications. 

Relapses and second attacks are rart;. One 
attack usually conveys immunity for the rest 
of life. 

Complications. Respiratory system. — 

Laryngitis occurs in the great majority of 
cases at some stage of the disease. It is usually 
catarrhal, but may be ulcerative or membran- 
ous. In the prodromal and eruptive periods it 
is usually due to pneumococci or streptococci. 


Laryngitis of later onset is more likely to 
be diphtheritic. In catarrhal laT3mgiti8 the 
symptoms as a rule are mild, and consist 
only of a hoarse cough, a husky voice or com- 
plete aphonia ; in ulcerative and membranous 
laryngitis dyspnoea is a prominent symptom, 
often requiring intubation or tracheotomy. 
Some degree of tracheitis and bronchitis is 
constant. 

Broncho-fneumonia is the most important 
comj)lication. It is most likely to occur below 
the age of 3 years, and accounts for 50-90 
per cent, of the deaths from measles. Its 
freipient^y varies in different epidemics, but is 
always greater in institutions than in private 
j)racticc. It is usually due to the strepto- 
coccus ]>yogenes, less frequently to the pneu- 
mococcus and the influenza bacillus. The 
(omplication develops on the second or third 
day of the eruption, but may occur after it 
has faded. Its onset is revealed by a rise of 
temj>erature and sometimes by a sudden dis- 
ap j»earancc of the eruption. The respirations 
become rapid and laboured, the pulse is quick- 
ened, and there is a frequent short cough. 
Dullness may not always be detected on per- 
(uission, but fine moist rales can usually be 
heard. In favourable cases the temperature 
falls to normal within a week or ten days, but 
the divsease may be j)rotracted for six weeks 
or more as one area of the lung after another 
becomes involved. The mortality is high. Of 
(>7() measles cases admitted to the Grove Hos- 
])ital of the M.A.B., 103 developed hroncho- 
jmeumonia, of whom 53, or 51-4 per cent., 
died ; the old(\st fatal case was 6 years, and 
all but tliTce were under 5 years. The sequels 
of broncho-pneumonia, in order of importance, 
are pulmonary tuberculosis, gangrene, fibrosis, 
and emphysema. 

Lobar }meumonia is much less frequent than 
broncho-pneumonia, and is more likely to be 
found in older children and adults. Pleurisy^ 
serous or purulent, is usually associated with 
broncho-pneumonia, but it may occur inde- 
pendently. 

Digestive system. — Catarrhal stomatitis y espe- 
cially affecting the gums, is constant, and 
rax)idly subsides as the rash fades. Ulcerative 
stomatitis is more important. The commis- 
sures and inner surfaces of the lips are chiefly 
involved ; the ulcers are round or oval, and 
may be covered with a greyish membrane 
resembling diphtheria, but yielding only coed 
on cultivation. Gangrenous stomatitis, or am* 
crum oris, though said to be more frequeiH 
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following measles than after any other acute 
exanthem, is nowadays decidedly uncommon. 
It was more frequent in past times when over- 
crowding, defective nursing, and general neglect 
of sanitary precautions were rife. If the patient 
survives, considerable deformity results from 
cicatrization, but the complication is usually 
fatal. 

During the j)rodromal and erup- 
tive stages older children and adults often 
complain of a sore throaty and some swelling of 
the tonsils and patchy deposit may be seen. 
Pseudo-diphtheria or ulcerative sore throat is 
an occasional sequel of measles. The tonsils, 
uvula, and palate become covered with mem- 
brane resembling that of diphtheria, but ulcera- 
tion rapidly takes placje and oftim spreads to 
the larynx. No diphtheria bacilli are found 
on cultivation, but only streptococci or sta})hy- 
lococci. Death takes j)lace from sejiticsemia, 
or from haemorrhage owing to erosion of a large 
vessel in the pharynx or larynx. 

Gastritis may occur and cause troublesome 
vomiting, but -is less frequ(‘nt than ehlvritis. 
Next to broncho-])noumonia diarrha>a is the 
most imj>ortant coui]»lication. It chiefly affects 
marasmic infants, but may ])rovo serious even 
to adults. It is most liable to occur during 
the hot months of the year. The pathological 
condition is a catarrhal enteritis or entero- 
colitis. The process may become chronic. 

Skin. — Herpes facialis may occur during the 
early stage. Miliaria, sudamina, and pete- 
chise frequently accompany the specific eru]>- 
tion. Other accidental rashes, such as urti- 
caria, and scarlatiniform or blotchy erythema, 
may })e posteruptive as well as prodromal. 
Impetigo, boils, and abscesses are not infre- 
quent in convalescence. Gangrene in other areas 
' of the skin than those involved by cancrum 
oris and noma jmdendi is sometimes seen. 
Subcutaneous emphysema may be associated 
with broncho-pneumonia or be found apart 
from any obvious pulmonary lesion, when it 
has been attributed to rupture of the bronchi 
or larynx as the result of violent coughing. 
Disseminated tuberculosis of the skin, lupus 
vulgaris, and erythema nodosum occasionally 
follow measles. The cuti- reaction to tuber- 
culin is invariably negative during the eruptive 
period (anergy), but the sensitiveness to tuber- 
culin rapidly returns as the rash fades. Ordinary 
vaccination performed on the day preceding the 
eruption and the first two days of the eruption 
ahows a similar anergy (Netter). 

0«llito*iiriiianr lyttem.— Aronson and Som- 


merfeld have shown that the urine in measles 
contains a thermostabile dialysable toxin which 
proves virulent to guinea-pigs or rabbits on 
intravenous injection. They found that the 
toxicity of the urine bore no relation to the 
severity of the disease, and that the urine 
from other infectious diseases, sucli as scarlet 
fever, typhoid fever, tuberculosis, diphtheria, 
and whooping-cough, contained no toxin. The 
diazo-reaction is positive in about 80 per 
cent, of ca.ses during the eruptive period, and 
often remains so for a few days after the 
rash lias faded. Albuminuria may occur, espe- 
cially during the febrile period. Heematuria and 
other signs of nephritis are rare. Bacilluria 
duo to B. coli may occur and clear up rapidly, 
but .lolin Thomson has drawn attention to an 
extremely chroniij type almost entirely confined 
to late childhood, which is especially apt to 
follow measles. Vulvo-vaginilis is not un- 
common, and may occur even in mild attacks. 
Noma ])udendi, a gangrenous jirocess affecting 
the external g(mitals, is as rare us the analogous 
pjoce.ss, cancrum oris. 

Cardio-vascular system. — Though less com-’ 
mo7i than in scarlet fever, myocarditis may 
occur, especially in severe cases, and be the 
cause of sudden death. Endocarditis is rare, 
and i.s more frequently diagnosed during life 
than verified post mortem, (lalop has re- 
])orted a case of infective endocarditis in which 
pare.sis of the upper limb and gangrene of the 
lower limb on the right side were due to embol- 
ism. Bericarditis may occur, chiefly in asso- 
ciation with pleuro-pneunionia. A few cases 
of venous or arterial thrombosis in the limbs 
have been rejiorted. All were fatal. 

Lymphatic glands. — Some degree of cervical 
adenitis is constant, tiiougli not so marked as 
in rubella. Suppuration rarely takes jdace. 
Both the cervical and th(^ bronchial glands 
may undergo chronic enlargement and form a 
nidus for tubercle bacilli. 

Nervous system. — A large number of nervous 
complications have lieen attributed to measles, 
often without sufficient justification. In some 
the original diagnosis of measles was doubtful, 
in others the nervous sequel occurred too long 
after measles to be causally connected with it, 
and in others again the coexistence of diseases 
more liable to attack the nervous system, such 
as dijditlieria or syphilis, had been overlooked. 
The brain is more frequently attacked than 
the spinal cord or the peripheral nerves. Con- 
vulsions may occur at the onset, but are not 
common. Epilepsy may date from an attack 
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of measles. Cerebral palsies may appear in 
the form of hemiplegia or diplegia or affect 
individual nerves. Ence])halitis is the charac- 
teristic lesion, being more frequently found 
after measles than after any other acute 
exanthein. Orebral or cerebellar abscess may 
arise in connexion with otitis or, much less 
frequently, rhinitis. Meningitis is rare, and 
either is due to otitis media or is one of the 
manifestations of tuberculosis following measles. 
Optic neuritis may occur in connexion witli or 
apart from meningitis. A few cases of ocular 
palsy have been recorded. Other nervous com- 
plications sometimes observed are myelitis, 
disseminated sclerosis, pcrijiheral neuritis, cho- 
rea, and tetany. 

Special senses . — media is one of the 
most frequent complications : it is nu).st liable 
to dcvcloj) in young persons and after severe 
attacks. It may be catarrhal or purulent. 
Two varieties of the former are described. The 
first, which occurs in the (‘luptive jieriod, is 
less a complication than a localization of the 
rash in the mucous membiane of the middle 
ear; it is mild in character and . subsides 
without perforating the tympanic membrane. 
The s(‘coiid vari(‘ty occurs at a later period, 
ami is due to sjU'tiad of infection from the 
naso-iiliarynx by the Eustachian tube. The 
otitis then usually becomes supj)urative and 
causes iierforation of the. tympanic, membrane. 
The micro-organisms found in the disi.’harge 
arc usually streptococci and pmuimococci. The 
lesions as a rule are less severe than in scarlet 
fever, but mastoid abscess and necrosis of 
the ossicles may occur. Deaf-mutism may 
follow spread of the infection to the internal 
car. 

Catarrhal conjunctivitis is a constant accom- 
paniment of measles. It usually clears up as 
the eruption fades, but in rare cases becomes 
chronic. Blepharitis and sties are not un- 
common, especially in ill-nourished children. 
Keratitis is a more serious complication. 
Corneal ulceration is liable to occur, and to 
lead to permanent o])acities or to be followed 
by perforation of the cornea and panophthal- 
mitis. 

Bones and joints. — Bone complications are 
rare, and usually secondary to cancrum oris, 
in which necrosis of the upper and lower 
jaw may ensue. Acute infective periostitis is 
an occasional sequel of measles. The joints 
are very rarely involved. Adults are chielly 
affected, the joint trouble appearing either as 
arthralgia or as an acute simple or suppurative 


arthritis. Tuberculous bone- and joint-diaeaie 
may first develop after measles. 

Association with other infeotioiis diieaMS* — 

Measles may precede, accompany, or follow any 
of the other infectious diseases, but is most 
frequently associated with whooping-cough. 
The coincidence of diphtheria and measles is 
very serious. Not only is the larynx liable 
to be involved, but the disease often assumes 
a malignant form, and is little affected by 
large doses of antitoxin. Broncho-pneumonia 
almost invariably supervenes. 

Although measles is usually credited With 
predisposing to tuberculosis or lighting up a 
pre-existgjut infection, tuberculosis was noted 
as a sequel in only 45 (0*42 per cent.) of a 
M.A.B. series of cases. Therefore, either the 
current view as to the relation between measles 
and tuberculosis is incorrect, or tul>erculosifl 
does not occur till a late stagt? of convalescence. 

Diagnosis. — Errors of diagnosis may be 
made both before and after the appearance 
of the eruption. In the prodromal stage 
measles may be mistaken for acute rhinitis, 
bronchitis, or influenza on account of the 
catarrhal signs, or for diphtheria on account 
of the laryngeal cough, or for scarlet fever on 
account of the prodromal scarlatiniform rash. 
These errors may be avoided by ins[)ection 
of the buccal mucous membrane and bac- 
teriological examination of the throat. The 
presence of Koplik’s sj)()ts and the absence of 
diphtheria bacilli will indicate the true nature 
of tlie disease. 

In the eru])tive stage a confusion is most 
likely to be made between measles and rubella, 
as is shown by the fact that among 656 cases 
admitted with the erroneous diagnosis of 
measles to the M.A.B. hospitals, 319 were 
suffering from rubella. The eruption in the 
two diseases may be closely alike, but in 
rubella Koplik’s spots are absent, and catar- 
rhal signs, even if present, are ill marked. 

Measles may closely simulate the papular 
eruption of smallpox, especially on the face, 
but the distribution and development of the 
eruption in the two cases, the temperature — 
which is high in the eruptive period of measles 
and comparatively low in the papular stage 
of smallpox— and the absence of Koplik’s spots 
in smallpox are suiEciently distinctive. 

Morbilliform rashes due to drugs, such as 
copaiba, chloral, or quinine are not usually 
accompanied by fever or catarrh, and Eoplik’s 
spots are invariably absei^ 

Prognotit. — The prognosis depends chiefty 
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on the age and the previous health of the patient, 
ranging in different epidemics from 3 to 50 
per cent. The mortality is highest during the 
first two years of life and then rapidly falls. 
It is always higher in iiospitals than in jmvate 
practice, owing to the large number of young 
and ill-nourished children admitted. 

Broncho-imeumonia and enteritis are the 
most serious complications, and tlie associa- 
tion of diphtheria with imiasles is particularly 
unfavourable. The tendency of measles to 
predispose to tuberculosis should be borne in 
mind. 

Treatment. — The patient sliould be kef>t 
in bed in a room whose temperature should 
not be below 60" F., and ])e given a Jluid diet 
during the febrile period. Briglit light should 
be excluded to protect the eyes, which should 
be bathed frequently with warm boric lotion 
or with a lO-per-cent. solution of argyrol. 
Si)ecial attention should be given to the mouth, 
nose, and throat, for the disinfection of these 
parts is the best prophylaxis of septicaemia, 
broncho-pneumonia, and otitis. Tin* laryn- 
gitis may be treated by hot fomentations to 
the neck, but if dysjimna is urgent, tracheotomy 
or intubation will be required. In addition to 
the ordinary treatment for broncho-jtneumonia, 
vaccine-therapy should lx*, instituted accord- 
ing to the results of the blood-cu]tur(‘.s. For 
diarrhoea, Dover's ])owder or bismuth salicylate*, 
is useful. The local application of .saKarsan 
affords the best results in cancrum oris. 

Within a w<‘ek after the t<‘iii]>crature has 
become normal and the, catarrhal signs have 
ceased the jiatient should be allowed up, and 
in another week to go out of doors if tin* 
weather be favourable*,. Care should be? taken 
to shield the convalescent from the infections 
of whooping-cough, diphtheria, and tubercu- 
losis, to which he is specially liable*. 

J. D. JiOLLKSTOX. 

MEASLES, GERMAN (see Hubklla). 

MEAT POISONING (see Food Poisoning, 
under Poisons and Poisoning). 

MEDIASTINUM, AFFECTIONS OF.- - 

The mediastinal affections considered htire an; 
mediastinitis in its various forms, and tumours 
of the mediastinum. 

Simple Acute Mediastinitis 

This may occur in association with severe 
cases of acute pericarditis and acute jileurisy, 
and lead to adhesions between the cbe.st- 


wall and the pe^rie-ardium, and between the 
jiericardium and the pleura. It is hardly 
recognizable clinically, a])art from the other 
diseases ])resent, but occasionally ‘‘ medias- 
tinal crej)itation " can be heard on deep 
ins])iration ; sometimes its time is that of 
cardiac rhytlim. 

Suj’PUKATivE Mediastinitis 
This is a rare condition, due usually to ex- 
t(*nsioii from tubt‘Jculous mediastinal glands 
or from dis(*ase of adjacc'ut bones, or else to 
biuTowing of ]ms from the neck, as in cases 
of angina Ludovici or aft(*r tracheotomy. 
It is occasionally m(‘t wiiii in general s(*]»tic 
conditions, es})ecia11y with malignant cases of 
the acute specific fevers, and with septic pneu- 
monia or ])]eurisy. The ])us either infiltrates 
the nicdiastinal tissues or forms a localized 
abscess in iIk; anterior or, more rarely, in the 
posterior mediastinum. Eventually it either 
points on the surface* of the cluist or ruptures 
into a neighbouring viscus--thc air-passages, 
lung, pleura, (esophagus, or ])ericardiiini. The 
duration varies from a few days to several 
months. 

Symptomatology. - Th(? iju>st frequent 
.sym])tom is increasing pain, with tenderness, 
behind the st(‘rnum or Ix'tween the sliould(*rs ; 
this may be ])ar()xysmal or pulsating in char- 
acter. A localiz(*d ulisccss may cause i)ressiire 
symptoms, such as cough, dysjuuea, dysjdiagia, 
and signs of ve-nous obstruction. The general 
symptoms ai(* those of suppuration and st'psis. 
If an abscess jjoints, it gives rise to suj»crficial 
redness and mdcuia, followed by a fluctuating 
swelling at tin* top of the sternum or in an 
intercostal space Pulsation may be com- 
municat(?d by tin? aorta to the swelling, which 
may thus cios(‘ly simulate an aneurysm. If 
the pus ruptures into the air-passages, it may 
either be cough(*d up or cause death from 
suffocation ; if into the oesophagus, it may be 
vomited Uj). 

Diagnosis may be v(‘rv difficult, unless 
there is soim; obvious (‘aus(‘ for the disease, 
as symptoms may be almost latent. 

Prognosis. — Tlie distease is almost neces- 
sarily fatal, unless the jms can be let out in 
good time, and is th(*refore especially serious 
when the postei’ior mediastinum is involved 
or when there is diffuse supi)uration. 

Treatment. — The main object is to evacu- 
ate the jjus as soon as possible. Earlier treat- 
ment is entirely symptomatic ; the strength 
should be maintained, and pain relieved by 
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hot applications externally and, if necessary, 
by opiates internally. 

Gangrenous Mediastinitis 
This form is met with very occasionally, and 
is n(‘arly always due to iilccT-ation and per- 
foration of the ceso])haaus by a foreign body 
or by malignant disease. The syin])tonis are 
ind(‘finite unless a conirnunieation is established 
with the air-passages, in wiiieh case they are 
very similar to those of gangrene of the lung. 
The condition is inevitably fatal. 

Chronic Mediastinitis 
Chronic mediastinitis results from an acute 
mediastinitis should this subside, and is usually 
associated with adherent pericardium It may 
be chronic from the first, and is then generally 
secondary to tiibtnculous disease of the bron- 
chial glands or lungs. (See PERirARDHTS ; 
Pol YORK H o m e n iti s . ) 

Tumours of the Mediastinum 
Mediastinal growths of almost ev^uy kind 
are met with, hut they are generally malig- 
nant— sariDinata (especially lymj)ho-sarcomata) 
in young people, and carcinomata in later 
life. They mostly start in the mediastinal 
glands, and may bti either primary or secondary, 
sarcomata being usually ])nmarv. Growths 
coinmemang in the thyroid gland some- 
times extend into the im'diastinum. Jn 
lyniphadenonia any enlargement of the thor- 
acic glands is usually merely a part of a 
general lymjdiatic overgrowth. Tuberculous 
disease of thes<* glands, though very common, 
rarely gives rise to the signs or .syjriptoins 
of a definite mediastinal tumour, exce[)t 
occasionally from pressun; on the trachea or 
bronchi. 

Symptomatology. — Symi)toms are mainly 
due to pressure and are naturally very similar 
to those produced by antuirysm. Pain is often 
])resent, but varies mucii in severity, character, 
and distribution. Dyspnoea and orthojmeea 
are common, either from direct ])r(‘ssiue on the 
trachea or main bronchi, in which case they are 
attended by stridor and whistling or wheezing 
sounds, or from pressure on tlie vagus or re- 
current laryng(;al nerves, giving rise to laryngeal 
spasm or to paralysis of the abductor muscles 
of the vocal cords. With tracheal obstruction 
there is absencu; of the respiratory excursions of 
the larynx. Hoarseness may be present inde- 
pendently of dyspnoea. Cough is sometimes 
troublesome and, if stridulou.s, croupy, or clang- 
II — S 


ing in character, is very suggestive of pressure 
on the trachea. Expectoration is usually 
scanty or absent unless there are secondary 
changes in the lungs. Heemoptysis may result 
from invasion of the lungs or air-passages by 
the growth, or from pressure on the pul- 
monary veins. Pressure on the superior vena 
cava and its main affluents is common in 
tumoum of the anterior mediastinum, and 
causes livid ity, swelling, and oedema of the 
head, face, neck, or arms. Dysphagia, which 
may culminate in complete obstruction, is 
met with occasionally from pressure on the 
oesophagus. 

General symptoms are not often pronounced, 
but wasting and anaemia arc common in the 
later stages, and fever may be present in cases 
of lytnjdiadenorna, or as a result of secondary 
changes in the lungs. 

Physical s^ns vary in different cases within 
very wide limits. No one sign is pathogno- 
monic, and almost any abnormal sign may 
be jiresent. A small growth may compress the 
trachea and cause death wdth few^ or no signs ; 
a large one near the surface may give quite 
unmistakable signs. In addition to signs due 
directly to the growth, others of the most 
varied charai^ter may result from involvement 
of the air- passages and lungs, for in the latter 
there may be overdistension, collapse, fibrosis, 
(edema, low forms of pneumonia, bronchi- 
ectasi.s, and gangrene, Another frequent com- 
plication is a pleuritic effusion, wdiich may he 
blood.staincd. 

On inspection and palpation, special points 
to note are— dilatation of the superficial veins, 
enlargement of external lymphatic glands, 
e.speciaily of those above the clavicles and 
in the axillae, and any alteration, local or 
genctral, in the shape of the chest or in the 
respiratory movements. Sometimes there is 
local bulging, but occasionally one side of 
the chest is contracted. The heart may be 
displaced in any direction. Vocal frem- 
itus may be either increased, diminished, or 
lost. 

Percussion over a superficial growth gives a 
dull note, with greatly increased resistance'. Thd 
dullness often extends across the middle line, 
differing in this respect from that of an un- 
complicated pleural effusion. Over one or both 
lungs the resonance may be modified in various 
ways, according to the secondary changes set 
up by the growth. Similarly, the breath-sounds 
vary greatly, being sometimes weak or evei^ 
absent, sometimes bronchial or blowing. Th^ 
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vocal resonance also varies correspondingly. 
Stridulous sounds are produced by narrowing 
of bronchi, and moist sounds by destructive 
changes in the lungs. 

Diagnosis may eitlur be obvious or ex- 
tremely difficult. When signs and symptoms 
of an intrathoracic tumour are jiresont it i.s 
necessary to distinguish between an annrnjsm 
and a solid growth. If the ])atient is a man of 
middle age engaged in a laborious occupation 
the probabilities are in favour of ancuyv.sm. 
especially if he has .suffered from syphilis ; in 
women and in young or old men there is far 
greater likelihood of a solid growth. The 
pressure sym])touis ot aneurysm are ajit to be 
more variable, owing to alterations in its size ; 
and whilst an amuirvsin pr('s.ses more on the 
nerves and gives rise to .se\ere ]>ain. a .solid 
growth is more likely to coiujiress the large 
veins, producing crdema, etc. An \-ray ex- 
amination may settle the diagno.si.s, Init it 
must be rememben'd that a growth may have 
pulsation communicated to it by tlic aorta, 
and so resemble an ancurv.sm both in the 
screen examination and on ordinary in.sjiec- 
tioii and jialjiatioii of tlie cliest. Enlargement 
of the external lymjjhutic glands is, of eoiir.se, 
a mo.st valuable diugno.stic sign. AVheii, as is 
not uiieommon, the sigii.s of lung disea.se are 
jiroiiiinent, the |>reseiice in addition of di.stinct 
jiressure .symjitoms may indicate the existence 
also of a media.stinal growth. In ca-ses in 
which there is a pleural effusion the real 
diagnosis may fir.st lie revealed by the per- 
sistence of well-marked sigirs aftei* withdrawal 
of all the fluid. Cancer-cells may also be found 
in the fluid. It may for a time be almo.st 
impossible to distinguish between bt/philitic 
strichire of a hrouchns and a growth at the 
root of the Jung loo .sjiialJ to give rise to 
characteristic physical signs. The nature of a 
media.stinal growth must often be altogether 
uncertain, but in many instances the indica- 
tions point very definitely to a second- 
ary carcinoma or to a Jnjj])hadenomatous 
tumour. 

Prognosis is nearly always most unfavour- 
able ; the duration of life is generally shorter 
than in cases of aneurysm. 

Treatment, as a rule, can only be palliative, 
pressure symptoms being relieved by measures 
similar to those employed in cases of aneu- 
rysm. If there is the smallest possibility that 
the disease may be syphilitic, suitable treat- 
ment should, of course, be pushed vigorously. 

J. Walter Carr. 


MEDICAL EVIDENCE AND REPORTS 

MEDICAL EVIDENCE AND REPORTS 
ON MEDICO-LEQAL CASES.- Medical 
men may be required to apjHuir as witnesses in 
both criminal and civil ca.ses. For purj)Oses of 
de.s(Ti])tioii medical evidence may conveniently 
be divided into : 

1. ])octrmetit(tri/ evidence: [a) Medical 
Certi^icat(^s, {b) Written Keports, (c) 
Written Opinion.s, (</) Dying Declara- 
tions ((].V.). 

2. Oral or parole evidence. 

Experimental evidence, e.g. when, in 
the case of gunshot wounds, experi- 
ment.s have been conducted to show 
the possibility of th<‘ wound having 
been ])roduced by a i)articular pro- 
j<M tile aud frojn a j)articuhir distance 
and direction. 

Both documentary and experimental evidence 
must eventually be d(‘pone(l to in tlie witnc.ss 
box. 

Documentary evidence.— The medical certi- 
Jirate i.s the sinq)l(*st form of documentary 
evidence, as when a registered medical man 
grants a certificate stating the inability of a 
j)er.son (witne.ss or jinor) to attend court by 
reason of illness. Such a c(‘rtificate should bear 
tlic address at wliieli it is writteji and be dated ; 
it .sliould also bear the name and addre.ss of 
the per.soii for whom it is given and state* tlie 
nature of the ilhu'ss ()rev(*ntiiig att(‘]idance, and 
should be* .signed with the name and degrees of 
the writer, lu Scotland .such ccrtificat(‘s mu.st, 
in addition, ]>ear the words ‘‘ on soul and 
consciciu’e.” 

Written reports are giveji cJiiefly at the 
instance of the Public Prosecutor, and their 
contents will vary with the nature of the ea.se. 
Such re))oits will he a .statement of medical 
faet.s obs(*rved by the writer, and deductions 
draAvii theiefrom. 

The following general rules .should be ob.served 
in the drawing up of rejiorts : — 

(1) The dale aud ]»laee of the rejiort .should 
be stated, also tlie hour, day, month, and year 
of the examination. 

(2) The age, .sex, and uccujjation of the 
])erson reported on should be included when 
applicable. 

(3) The medical facts should be concisely 
stated in jilain .simple language which can be 
understood by a non-medical ])er.son. Where 
the use of technical terms is neces.sary their 
meaning should be given in brackets. In- 
definite terms such as “ about or nearly ” 
.should be avoided : thus in the case of wounds 
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the actual measurement should he taken. 
Again, such an expression as considerably 
decomposed ” should be replaced by a precise 
description of the conditions found. 

(4) The re])ort should conclude with a 
reasoned opinion based on the facts observed. 

(5) The report should be signed with the 
name and medical ({ualiftcations of the ex- 
aminer, and in Scotland must, like medical cer- 


(1) He should not be a partisan. His skilled 
evidence is required to assist in the administra- 
tion of justice. 

(2) His answ^ers should be clear, concise, and 
free from ambiguity, and technical terms should 
be avoided. If he does not know, he should 
state so distinctly, and should refuse to be 
bullied by cross-examination into modif 3 dng 
his statement. He should remember that con- 


tificates, be attested “ on soul and conscience.” 

In the case of j)ost -mortem examinations the 
preamble of the report sliould state on whose 
authority it was made, and the place of the 
examination. The names, designations, and 
addresses of any persons who may have iden- 
tified the body in the presence of the examiner 
sliould also he included. The results of the 
external examination should first Im' given, and 
then the results of the examination of all the 
cavities and all the organs sliould he .stated 
seriatim. Even when a jiossilile cause of death 
has been discovered, the complete examination 
is still necessary. 

TlViVfca opinioHS on a case may lie given at 
the request of counsel— generally in civil cases. 
These may be used simply for the guidance of 
counsel, or the medical man may subsequently 
bo reipiired to ajipi'ar in court as a witne.ss 
(expert). 

Oral or parole evidence. — On entering the 
witness-box, the witness is sworn to tell the 
trutli, either by “ kissing the book ” or in 
the Scots fasliion hv uplifting the right hand 
and rejieating after tin* judge, ” I .swear by 
Almighty (rod as 1 .shall answer to (hid at the 
great Day of Judgment that I will tell the 
truth, the whole truth, and nothing but the 
truth.’’ By Section 5 of the Oaths Act, 1888, 
a witness has the option in «»// English court of 
taking the oath after tlie Scots fashion. On 
hygienic grounds tlie advisability of doing so 
need not be d(* bated. 

Medical men usually occupy the po.sition of 
skilled or ex^iert witnesses, as they are generally 
called upon to give evidence depending on 
technical knowledge. But, like other jieople, 
they may oi casionally be called as ordinary 
witnesses to testify to facts which have been 
observed by them, e.g. as witnesses of an 
assault. In such ca.se.y, questions involving 
medical or surgical knowledge should not be 
asked. If the witness is required to answer 
such questions, then he becomes a skilled wit- 
ness, and should be remunerated accordingly. 
In giving evidence he should bear in mind 
certain princijJes : 


siderable licence is allowed to counsel, and 
sliould not be intimidated or irritated by the 
que.stion8 put, or the manner of putting them. 
He will sometimes be a.sked to answer a question 
by a simple “ Yes ” or ‘‘ No,” and if the question 
does not admit of such an answer he should 
appeal to the judge to allow him to make an 
explanatory statement. 

(3) He is not allowed to quote from medical 
or surgical works, but counsel may read a 
passag(5 from some lecognized textbook, and 
ask him if he agree.s or disagrees with the 
statements there made. In such cases it is 
well to ask to see the book, as it is not un- 
common for the meaning of the passage quoted 
to be quite different when the context is con- 
sidered. 

(4) He is allowed the use of notes ; but only 
to rrfreffh his memorif. Such notes must have 
been made at the time of, or shortly after, the 
occurrence of the event, and must have been 
made by himself, or reviewed by him at the 
time if made by another. 

(5) Every (question must be answered by the 
witne.ss, unle.ss the answer w'ould tend in any 
way to incriminate himself. If for reasons of 
professional secrecy he thinks a question should 
not he answered, he should appeal to the judge. 
The law in Great Britain does not recognize 
professional “ jirivilege,” and the secrets of 
patients obtained by mediital men in the course 
of th(‘ir profession cannot be withheld from the 
c.ourt. Nevertheless, where professional secrets, 
are involved the witness .should ask for the 
ruling of the judge. 

(6) Last, but not least important, the witness 
should be well prepared on all parts of the 
subject on which he is to give evidence. 

A. Allison. 

MEDITERRANEAN FEVER (see Undu- 
LAXT Fever). 

MEDULLA OBLONGATA, LESIONS 

OF (see Nervous System, Central, Local 
Lesions of). 

MEQRIM (see Migraine). 
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MEUENA 


MELINA NEONATORUM 


MEIBOMIAN CYSTS (5«e Eyelids, Affec- than in the small intestine. Lesser bleedings 
TIONS of). may l^e due to anal fissure, jaoctitis, thread- 

worms, miieoiis colitis, or constipation. 

MELiENA {syv. Tarry Stools).- -Melsena usu- Diagnosis.-- While the j)assage of briglit- 

ally denotes lieemorrhage into the upper j)aTt red blood is readily detected, the tarry stools 
of the alimentary canal. Though its source is of melama may be simulated by those of 
commonly above the ileo-caecal junction, no ])atients taking bismuth, iron, or charcoal, 

hard-and-fast line can be drawn, for (“onsider- The tarry stool of hspinorrhage has often a 

able haemorrhage into the lumen of the small jmrfdish tinge ; that of ))ismuth, iron, or char- 

intestine, if peristalsis is active or enhanced, c‘oal, a greyisli or slaty colour. After iron, the 

may appear as bright-red blood in the stools, stools only Ixu ojm' black when they liave been 
whilst small coloni(3 haemorrhages may be re- exposed to the air. Chemical and spectro- 
tained long enough for true melaena to occur, scopic tests (‘stahlisli the diagnosis, and are 
Etiology.— (1) The blood may have b(‘en also necessary to detect the passage of small 
swallowed and may rei)res(‘iit an epistaxis or (piantities unr(‘eogiiizabI(^ by the unaided eye — 
an haemoptysis, or may proceed from a })itten occult blood. (8cc F^cks, Examination of.) 
tongue in e])ile])sy, or a wee]ung aneurysm or It must not b(^ forgotten that blood appears in 
other source of bleeding in the mouth, nose, detectable amounts in the faeces of ]mti<*nts 
or pharynx, or a;\so]>hagus. (2) Simph* gastric, taking raw-meat juice and other haemoglobin- 
or duodenal ulceration, gastrostaxis, and oeso- containing foods. 

jihageal haemorrlioids resulting from ])ortal ob- Treatment. — This is essentially that of the 

struction, more i)articularly from cirrhosis of the cause, and will he found under the ai)propriate 
liver are importa.it caiiKek The otl.er (.astrie hcadiiifrs. Fi.Ki.EracK Langmea.., 

varieties of liasmatemesis (q.v.) seldom jiruduce 

sufficient bleeding to alter the colour of the MEL/ENA NEONATORUM {ffi/n. Morbus 
stools, though it may b(* found by chemical Maeulosus ; Haemorrhagic Disease of Infants), 
and spectroscopic examination -occult blood. —An uncommon disease of new-born children, 
(3) Lower down th<‘ small intestine the melaena in which constitutional symptoms are accom- 
may arise from tuberculous, tyjilioid, or malig- paiiied }>y ha'inorrhage from mucous mem- 
nant ulceration. Tin* bleeding which acconi- braiies. Tlie (‘tiology is obscure. Male infants 
panics intussusception seldom causes melama, arc affected about twice as often as female, 
the blood being gen<*ral]y l-right in colour, Symptomatology. — The onset of the bleed- 

apart from the stools, and mixed witii mucus, ing is usually on the third day, but the disease 
Some blood may be ])ass(‘d in .severe enteriti.s, may date from birth or he postponed for a 
especially that ])rodu(<*d by irritant jroisons, week or more. The blood ajrpears first in the 
but here it is hurried rajridly through the motions in about 50 jrer cent, of the cases, 

bowel and is generally briglit-red in colour either mixed with the meconiiun or as small 

when evacuat(^d. Ankylostomiasis may cause clots ; soon it is i)a.ssed unmixed, cither fluid 
a j>rotraeted and confinuoiis nielauia, but is or as masses of clot. Haematrunesis may occur 
rare in tlie British Jslcs. l)>'sentcry, though alone, though usually in association with 
primarily productive of uhjcration in the large melama. Other sources of bleeding are the 
bowel, may be associated with considerable juoiith, nos(', and navel, and there may be 

oozing of blood into the stomach and small h8emorrhag<*s also into serous s])aces or th(i 

intestine. (4) Melaena may be, a symptom of viscera, e.s])ecially tb(‘ su])rarenal bodies. At 

hflemophilia, leukaemia, scurvy, jmrpura, toxee- first the temj)erature is usually raised. The 
mic and infective jaundice, and other general child soon becomes jnofoundly shocked, with 
conditions in which bleeding from mucous subnormal tem])eratur(‘, pallor, cold and blue 
membrane occurs, extrcunitics, quick feeble jmlse, and su])pressioii 

Bright-red blood is less mixed with the stools, of urine ; if untreat( d the disease often ter- 
When considerable, its chief sources are haemor- iiiiiiates fatally witJiin three days of its onset, 
rhoids, rectal polypus, and ulceration of the Diagnosis.- Other causes of bleeding during 
colon or rectum, whether dysenteric, malignant, the first weeks of life iiiust be considered, 
or stercoral, or due to non-dysenteric ulcera- Septicamia is frequcuitly confus(‘d with morbus 
tive colitis. It is well to remember that maeulosus, and can only be excluded definitely 
tuberculous and typhoid ulceration sometimes by a bacteriological examination during life, 
occur in the large bowel even more markedly »Sejjsis, however, does not cause bleeding within 
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a hw hours of l)irth ; oxaiTiination of tJie navel the cases ; some observers record 50 per oeat. 
may reveal its pn'sence. Syphilu may be sug- The events which precipitate the attacks are 
gested by the family history, and detected by mental shocks— for example, the deaths of 
the Wassermann reaction. Janndice, if severe, relatives, or financial losses. Long-continued 
is accompanied by haemorrhages at this age ; strains, such as nursing a sick relative, or ill- 
slight jaundice* has occasionally been noted health, often end in this disorder. Insanity 
in morbus maculosus. The nielaena may be appearing in the period of lactation, and that 
spurious, and be occa.sioned by swallowing associated with pulmonary tuberculosis, are fre- 
blood arising from ulcerative stomatitis or quently melancholic in character. One of the 
syj)hilitic/ rhinitis, or ingested with the milk principal causes is old age, and this is so much 
obtained from a breast with a cracked nipple, the case that the followers of Kraepelin con- 
Hcvuiophilia i.s so very Tare a cause of bleeding fine the use of the term melancholia to senile 
at this age as to be almost unknown. melancholia. The remaining cases are then 

Pathology. — Apart from the haemorrhages, included in manic-depressive insanity (q.v.). 
there are no post-mortem findings in most Pathology and morbid anatomy. — 

cases. In a few, ]>unched-out ulcers have betm Slight atrophy of the (convolutions, with a 
seen in the (esophagus, stomach, and duo- (ompeiLsatory increase in the quantity of the 
denum ; though thought hy some to be the eerel>ro-spinal fluid, is present in a number 
source of th(‘ hflBJuorrhage, they ar(‘ more of (■a.s(‘s. On miero.sco[)ic examination many 
probably due to necrosis following a sub- of the nerve-(‘ells may be found in severe cases 
mucous extravasation of blood. to be degenerate, with defective staining of the 

Treatment. — The modern treatment by .sub- Nissl bodies and displacement of the nucleus, 
cutanoous injection of normal human s(*rum It is doubtful, however, if these changes are 
has j)roved rtunarkably successful. The blood in exc(^ss of those found in the brains of persons 
is withdrawn from the median basilic or m(?dian dying from otlu'r diseases. The true cause of 
cejfiialic vein of the donor into a sterile fia.sk, the disease has yet to be discovered, and a 
and the scrum allowed to separate. It is then long di.s(mssion on the subject would be out 
ready for use, and 10 c.c. or more may b(‘ of place here. The theory most widely held 
injected twice or thrice daily. Transfusion, is that a toxin cinmlating in the blood-stream 
either })y the dire(.‘t or by the citration rnetliod, and jxTisoning the c(;lls of the cortex is re- 
has given equally good re.sults, but is more Sf)onsibl(^ for th(5 symptoms. The periodicity 
diilicult to j)erform. Failing human S(‘rum, of the attacks in many cases, the oc(‘.asional 
horse-serum may be tried. Gelatin 1 dr. of a leueocytosis, and the ])resenee o'" melancholia 
5-per-cent, solution may be given hourly by the in adniittx'dly toxic states, such as alcoholism, 
mouth, or 2 dr. of a .st<*rile J 0-per-cent, .solution })aralytic dementia, jdithisis, and other diseases, 
may be injected hypodermicaily two or thn'c all }>oint in this direction. The nature of the 
times daily. FuEnKUiCK L^ngmf vd toxin is unknown. A fact which tends to sup- 

port this view is that the symptoms improve 
MELANCHOLIA.— It is inevitable that at when constipation is relieved. Some would 
some period in the life of everyone a time of say, therefore, that it is derived from the in- 
saduess and grief, cau.s(!d by jiainful events, testinal tract. Others look for the poison in 
will arise. The sufferer is tiuui melancholy, disordered glandular secretion, 
and naturally so. Melancholia differs from Symptomatology.— The outstanding fea- 

melancholy in that in many cases no cause for ture is the sad emotional tone. There is mental 
the condition is apjTaient. When there is an pain, which in some cases may be slight, but 
adequate cau.se, the state of depression is more in others is so great as to keep the patient 
intense and lasts longer than normally, and is in continuous agitation, with wringing of hands, 
less infiuemed by the environment, Melan- lamentations, and other signs of grief. The 
cholia may th<‘refore be defined as an abnormal gr(5ater number of the patients, however, are 
state of mis(‘rv. It accounts for 20 per cent, dull, and take little interest in their surround- 
of admissions into mental hospitals. The true ings, so absorbed are they in their own un- 
frequeiicy, however, is in excess of this figure, happy thoughts. When asked simple ques-* 
as many slight eases are treated at home and tions the response is slow, and at times a long 
therefore do not appear in ofii(;ial statistics. interval elapses between question and answer. 

Etiology. — Heredity of nervous or mental If an attempt is made to initiate a conyersa;tioai' 

disease is traceable in a large proportion of the result is usually a failure and ends in mono* 



MELANCHOLIA 


syllabic answers to questions. This is one of 
the results of a feeling of resistance in the 
environment which many of these patients 
have. There is a sense of impotence to use 
the brain, and just as a severe blow on a nerve 
trunk may ])aralyse a limb, so severe mental 
pain may paralyse the jjowcr to think, feel, 
and act. And in this connexion it is bad 
practice to tell the ])atient to rouse himself. 
This is what he wants to do, but cannot 
(Maudsley). The j)atient has often a consider- 
able amount of insight into the condition, and 
realizes he is in an abnormal state. In addition 
to the feeling of misery, ther<* is fr(‘quently 
present a state of anxiety which the patient, 
when he argues out the matter, may see to be 
ungrounded, yet is unabh; to sliake off. Loss 
of natural affection towards family or friends 
causes great distress. In uncom])licated cases 
memory is good for events ])rior to the illness, 
but not for (events that have occurred during it, 
as attention, one of the necessary factors, is 
alw'ays defective. 

Physical signs.— The i)atient looks thin and 
ill, and there is loss of weight. The expression 
of face is characteristically sad. The fon*- 
head is w’rinkled, with transverse; furrows in 
the middle, flanked by vertical ones at the inner 
ends of the eyebrows. This arrangement has 
been compared to a horseshoe, or the (Jreek 
letter Omega. Tl)c inner ends of the eye- 
browns are raised, and the corjuTS of the mouth 
droop. Darwin has pointed out the similarity 
of this expression to that found in the crying 
child. Temperature is subnoniial. The tongue 
is coated and the breath foul. There is de- 
ficiency in the amount of j)e])Kin secreted, and 
constipation is almo.st invariably present. The 
pulse tension is stated to be higher than normal, 
but it is doubtful if this is the case. Anaemia 
is frequently present. Res])iration is shallown 
and slow'. The urine is decreased and the 
specific gravity increased. Males are impotent, 
and in femal(;H menstruation is in abeyance. 
The skin is dry, the nails are brittle and inclined 
to split, the complexion is muddy, the hair 
grey. The chief nervous disturbances are 
those of the motor functions. The attitude is 
characteristic, and resembles that of j)araly8is 
agitans. The head and trunk are inclined 
forwards, with slight flexion of hips and knees. 
There is flexion at the shoulder-joints, and 
the elbows are at right angles and held rigidly 
to the sides. There is proximal rigidity — that 
is, the muscles round the large joints are con- 
tracted, and when movement occurs it is 


chiefly at the jjeripheral joints. For example, 
in agitated melancholia the fingers are in con- 
stant movement. These patients shake hands 
from the wrist, and walk slowdv and stiffly, 
more from the knees than the hips (Stoddart). 
Speech is slow and indistinct. Writing also is 
slow'. The sensory system is little affected, 
though iiiany ])atients cojiiplain of a peculiar 
sinking feeling in the e})igastrium. The knee- 
jerks arc brisk, w’itli quick return, and the 
jdantar reflexes are flexor in character. 

The foregoing descri])tion includes tlie pro- 
minent symi)toms and physical signs of melan- 
cholia. There are several other features com- 
mon to melancholia and other mental diseases, 
thougli some are most frequently met with in 
the former condition. 

Sleep — This is ahvays disordered. cs])ecially 
at the beginning of the illness. The number of 
hours slept should be recorded upon a chart, 
and this is often a valuable h(‘l]) in estimating 
tlio ])rogress towards recovery. 

Hesisfiveitetift . — Many patients are stubboi'ii, 
and nvsist everything that is done foi* them ; 
they resist being dressed, w’ashed, etc. This 
resistiveness is prohahly made up of two 
factors — r(‘al opi)osition, and the rigidity not(;d 
above. Under this heading may b(‘ included 
refusal of food, W’hieh may b(* due to stubborn- 
ness, or may be tin; result of a delusion, o]' of 
a systematic. attemj)t to end life. 

>SWciV7c.— Every jnelancholiac is a jiotcjitial 
suicide, and thi.s is the great danger of the 
disease. He is so because of the not altogether 
unreasonable desire to end a state of misery. 
In other eases the ])atient is suicidal bocau.se 
of a delusion, for exaini)l(\, that his death is 
necessary to the salvation of the world, or 
lM;cause hallucinatory voices urge him to take 
the ste]>. Or a man wlio has the delusion 
that )jeu])le are following him to kill him 
may, in order to save him.s(‘lf from liis imagi- 
nary imrsuers, juni]) out of a w indow' and be 
killed. 

Bad hahits, such as biting the nails, picking 
sores in the fingers or the face, are generally 
thought to be of ill omen, thougli 1 have known 
cases with these symptoms recover. The 
l>atients, as a rule, are cleanly in their habits, 
though less careful about their appearance 
than wdien in health. 

Varieties. — Melancholia may be divided 
into (1) simple melancholia, (2) delusional (in- 
cluding hypochondriacal) melancholia, (3) agi- 
tated melancholia. 

1. Simple melancholia includes the case 
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with depression unaccompanied by delusions, it must be remembered that in not a few ease# 
hallucinations, or agitation. of this disease the prominent mental symptoms 

^ 2. Delusional m^ancholia. — In this condi- are those of melancholia. In general paialyeds 
tion the patient attempts to account for his the characteristic physical signs can almost 
misery, and the explanation is a delusion, certainly be found, as changes in the pupilSi 
Such delusions may be of all kinds. One speech defects, tremors, ataxy, or altered re- 
which is frequently met with is the belief that flexes. If there is doubt, an examination of the 
all hope of salvation has been lost owing to blood and of the cerebro-spinal fluid will settle 
general unworthiness, or wickedness, or be- tlie question, though it would be absurd to 
cause '* the unpardonable sin has been coni- suggest this in every case of melancholia in 
initted. Petty Jiiisdeeds years old are mag- the fear that the graver disease might be pre* 
nifled into crimes for which there can be no sent. Demeutia ptarox in an early stage is at 
forgiveness. This is the ” religious mania ’ times difficult to e.vcludc, and in some cases 
which is so frequently sjiokeu of by the laity, the diagnosis can be made only by waiting ; 
but it is a term \vhi(*h is of no value, and should rigidity, resistiveness, and periods of stupor are 
therefore be avoided by medi(‘al men. In common to both diseases. In dementia prae- 
other cases the delusions are constellated in cox, though the j)revailing tone at the time 
a persecutory system. The patient is perse- of the examination may be sadness, yet prob- 
cuted by being followed about, insult(‘d, or tor- ably there will be some signs of the emotional 
tured by electricity, X-rays, radium, wireless deterioration eharaeteristic of the disease, 
telegraphy, or any other phenomenon which is Visits of frhmds, receipt of letters, and other 
the scientific curiosity of the day. llallucina- emotional factors may make the melancholiac 
tions may be of lu'aring, of sight, of taste, of worse, while the patiemt with dementia preecox 
smell, or of cutaneous sensations, hut the is unaffected and indifferent. There are, more- 
auditory are the most frequent. Halhuina- over, few eases of dementia priecox in which 
tions often form the starting-point for the some of the characteristic mannerisms, the 
delusions. For example, the patient, owing to stereotypy, or the hypersuggestibility will 
hallucinations of smell, may have the delusion not, on careful examination, be found. Anxiety 
that noxious gases are bthiig blown U))on him neurosis as described by Freud is character- 
through the keyhole. When the (lelusions ized by general irritability, anxious expecta- 
refer to the general health the case is one of tion, and physical symi>tonis such as })alpita- 
hypo(!hon(lriacal melancholia. Here the com- tion, dys])n(ea. attacks of perspiration, tremor, 
plaint will be expressed that the prima via is diarrhoea, and veitigo. In the majority of 
blocked, that the bowels never act, or that a cases of melancholia misery is more prominent 
tumour is growing, etc. than anxiety, and the physical disorders are 

3. Agitated melancholia. — The jiatient, in absent, 
place of being, so to speak, stu})efled by his Prognosis. — The termination of simple 
grief, is in continuous movement, j)acing up melancholia is as a rule in recovery. A few 
and down the w’arcl, wringing his han<ls, moan- cases become chronic, yet even these may 
ing, and calling on all to witness his distress, eventually recover. A small percentage of the 
Course. — The attack as a rule develops patients die, wasting away despite all efforts 
gradually and as gradually declines, the dura- to keej) them alive. Signs suggestive of a 
tion being about eight to fourteen months, favourable result are the return of sleep, of 
After recovery the patient may keep well for appetite, of an interest in surroundings and 
the remainder of his life. On the other hand, in occupation. Increase in weight is also of 
rela})8es frequently occur, and then the ease good import. Unfavourable signs are the 
is one of recurrent melancholia. In one of the develojmient of persistent hallucinations and 
recurrences mania may take the place of melan- delusions, long-continued refusal of food, the 
cholia, and the case is one of alternating in- formation of bad habits such as picking of 
sanity. {See MANic-DErKESSiVE Insanity. ) the fingers, and deterioration of memory. A 

Diagnosis. — This rarely presents any diffi- case of hypochondriacal melancholia rarely 
culty. Many cases of melancholia are called recovers. Too sudden a recovery reveals a 
hysteria or neurasthenia, more as a sop to mental instability which is of bad omen, 
please the relatives than from clinical observa- Treatment. General measures. — The first 
tion. In every mental disorder it is necessary question to be decided in every case of mental 
to exclude general paralysis of the insane^ and disease is whether institutional treatment 
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necessary or not. While in most cases there 
can be no doubt that the i)atient will have the 
best chance if sent away from his relatives, 
yet, as this involves certification with its acciom- 
I)anying stigma, it is not always ])ossiblc to 
recommend it. Ex))ense has to be considered, 
and home treatment is costly if sufficient nurses 
are engaged. For the jmrpose of this article, 
however, it will be assumed that the necessary 
funds are available, and that the practitioner 
cm treat the })atient at home. The danger 
of suicide must be ke|)t ever in mind. To 
lessen the risks, the j)atient must live day and 
night on the ground floor, and the windows 
be prevented from o])eniTig more than 5 in. 
at the top and bottom. All artichvs such as 
scissors, razors, knives, and pieces of string 
must be removed, and all medicine ])ottles and 
antise})tics locked up. As tin* open fire may be 
a danger, it may 1)(‘ necessarv to ])rovide a 
suitable locked guard. But the sab'ty of the 
patient will be mainly in the bands of the 
nurses, and to th(*s(', definite orders nm.st be 
given that h(‘ is not to be allowed out of .sight 
for a moment, not e\’<m wlien the calls of nat ure 
are attended to. Th(^ fact tJiat tlie patient ex- 
presses hims(df as afraid to die or tliinks suicide 
wicked must not throw one off one's guard, as 
an impulse may arise which he is powerless to 
resist. He must he kept in bed. at any rate 
at the beginning of the illness ; and if it is 
j)Ossible to jjrovide a small veranda on which 
he can have oj)en-air treatment, so much 
the better. As lie imjiroves, exercise* may be 
ordered, but it mu.st be carefully regulated. 
Baths are useful, the jirolonged warm bath in 
cases of agitation, and the cold shower or 
electric bath if the case threatens to become 
chronic. 

Diet.— The digestion is disordcied, and light 
and easily digestible food must be given. 
What Olouston calls the “ gospel of fatness ” 
should be remembered, and plenty of milk 
and cream, cod-liver oil, etc., provided. If the 
patient refuses all n()urishim*nt, he must b(^ 
forcibly fed. Rectal feeding is of little value, 
though large saline enemata are at tiine.s of 
service. Often a tactful nurse can ov<*rcome 
the resistan(5e of the patient, and he can be 
spoon-fed. If this is of no avail, and the sub- 
ject is strong and hi^althy, he is ]dac(;d on his 
back, firmly held, and small quantities of milk 
poured by means of a feeding-cup into the 
cheek. This may be swallowed if the nose is 
closed, but an artful and jMjrverse i)atient can 
eject it from the mouth, and, if so, there must 


be recourse to tube-feeding ; particulars of this 
are given in the article Insanity, Treatment 
OF. It is important to see that a sufficient 
amount of water is taken, and to insist that 
everything the ])atient swallows is noted in 
writing by the nurse. The weighing-machine 
should be fn'qiientlv in use ; it is of more value 
than the clinical thermometer. 

Medicinal treatment. — Drugs are used chiefly 
to relieve symptoms. Consti])ation is often 
obstinate, and has to be met by appropriate 
remedies. Larger dos(‘s may be necessary than 
tliosc requirc'd for sane patients ; th<*. nurse 
must ]iay special attention to this matter, as 
the statenjeiits of the ])atient may be mis- 
leading. It is advisable to give some simple 
dige.stive stimulant, such as a mixture contain- 
ing bicarbonate of soda, mix vomica, and gen- 
tian, before meals. If this is found unsuitable, 
an acid mixture containing pe])sin, after meals, 
is often of value, bearing in mind the deficiency 
of ])e])sin in tlio gastric juice*.. As convales- 
cence l)ecomes .established, tonics containing 
iron and ars<*nic will assist recovery. Sleep- 
lessness will require treatment. The rule is to 
use hvjmotics as little as ])ossible. Sleepless- 
ness is often a bad habit, and, should tJie habit 
be broken, natural sleep may come. Therefore, 
use an hyjmotic for one or two nights in suffi- 
cient dosage and stop. The next question will 
be. which is the best hyimotic. There is a large 
list to choose from paraldehyde, sulphonal, 
trional. A’eronal. amylene hydrate, the bromides, 
and a host of oth(*rK. No definite rule can be 
giv<*n, and (*ach may Jiave to be tried in turn 
till the one most satisfactory to the patient is 
discovered. In slight cases the bromides may 
suffiee. J*aTald(*liyde is a safe, but disagree- 
able drug. V(*ronal has secured a firm footing 
iji the list of trusted hyjmotics. Dial, a newer 
drug, is in many lespects very satisfactory. 
Tl»e combination of two hyjmotics often acts 
]>etter than either singly. Ojtiuni is rarely of 
service in the treatment of mental disorders, 
but in some cases of melancliolia it does w'ell. 
Begin with small doses, increase slowly to large 
ones, and then gradually diminish again. Tlie 
admijiistiation of thy7-oid gland in ]arg(* dos(*s 
has been found beneficial in some cases of stujior. 
Bsyeho-analysis has been tried in a few’ cas(*H, 
and success has be(‘n recorded. Hyjmotism is 
stated to ha\'e been used with beneficial re- 
sults. I'he fait that many jiatients recover 
without recourse to such psycho-therajjeutic 
measuies naturally gives rise to doubts as to 
their efficacy. K. H. Steen. 
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MELANURIA (.see Urine, Examination of). 

JVIEIVIBRANA TYMPANI, INFLAMMA- 
TION OF {see Otitis Media). 

MEMBRANOUS COLITIS (see Colitis). 
MEMBRANOUS CROUP (^re D iphtheria). 

MEMORY, DISTURBANCES OF. -Dis- 
turliances of memory may be (lividt*(l into 
three main types — hy])ermnesia, in wiiich the 
meiiiorv is ahiiormally acute ; amnesia, in 
which it is defective or lost : and [)aramnesia, 
in which it- is distorte.d. Each of these three 
grouj)s will be se])arately considered. 

Hypennnesia is fre(jnently ol)served in the 
liypnotic state, and occasionally occurs spon- 
taneously in certain }'athologi(‘al conditions. 
It has little clinical imjiortance. 

Amnesia is a common [)henomenon met with 
in a great number of disorders, but of very 
variable origin and significance, according to 
the nature of the case in which it occurs. 
Memory is not a simple process, but really 
comprises three distinct ])r{)C(>s,ses, and a fail- 
ure of memory may aris<‘ from a defect in any 
one of the three. These tliree constituent })ro- 
cesses arc intpression, when'by an event is im- 
]>ressed upon tlic mind, relent ion, wh(‘reby the 
impression is conserved in the mind, and 'recall, 
whereby the r<*tained im]>ression is brought 
again into consciousness when the nec,essary 
conditions are ])resent. Tf any of the three 
essential parts of the imu'hinery of memory 
is disturbed, an amnesia will residt, but its 
significance cannot be understood until the 
])recise i)roceHs distur])ed and tlie nature of the 
disturbance have been elucidated. 

Disturbances of impression. If the state of 
mind present when an event occurs is such that 
t}i<‘ event is not recorded, an amnesia due to a 
failure of impression results. The most notable 
examples of this type are found in tlte psy- 
choses, particularly in the confusional insani- 
ties. Here the oecurrence of events is obvi- 
ously not observed and rc'gistered by the 
l)atient, and hence no subsecpieiit memory of 
them can exist. A similar condition obtains 
in febrile delirium. The emotional apathy 
characteristic of dementia 2)ra)cox, again, some- 
tim(‘s leads to a defective memory because the 
patient’s interest is withdrawn from the external 
world, and hence wliat occurs therein makes no 
iiuj)r(*ssion upon him. A failure of memory due 
to a closely similar mechanism is often observed 
in the psychoneuroses. The patient’s atten- 
tion is distracted by various preoccuiiations and 


anxieties, events are not therefore obsetyed 
sufficiently to be recorded, and an apparent 
lack of memory results, which is frequently a 
source of further anxiety and apprehension to 
the ])atient. This fact is of considerable clinical 
imjiortance, because it is necessary to explain 
what is taking jdace to the patient, and to 
reassure him that his ajqirehensions that he is 
losing his memory have no real foundation. 

Disturbances of retention—Here the disturb- 
ance of memory is due to the fact that, although 
the event is duly observed and recorded, the 
resulting imjiression is not retained. Amnesias 
of this type occur almost exclusively in cases 
of organic origin, notably in the organic 
dementias. They are found, for example, in 
senile dementia, general paralysis, and alco- 
holic dementia. In the last, the defect of 
retention may be so pronounced that events 
are forgotten almost immediately after they 
have ha])pened, so that, although the patient 
is (piite able to understand and appreciate 
what is taking ])laee around him, memory for 
these ocxmrrences only jiersists for a few 
moments and is then completely effaced. This 
])licnomenon is sometimes termed “ instan- 
taneous amnesia.” It inevitably carries with 
it an inability on the jiart of the jiatient to 
orientate himself adequately either in space 
or time. Amnesias due to a failure of retention 
generally obijy the so-called law of regression 
of memory," memories being lost in the in- 
verse order to that in which they have been 
acquircnl, so that recent happenings are rapidly 
forgotten while those of remoter date are coiu- 
])aratively well jireserved. This phenomenon 
is, of course, met with in normal senility, 
and partly accounts for the tendency of the 
old man to live in the past, but it attains 
its most extreme degree in senile dementia. 
Patients suffering from this disorder are fre- 
quently unable to remember any of the events 
of the preceding day or even hour, while they 
are quite cajiable of giving an accurate ac- 
count of their school days and early life. 

Disturbances of recall. — In this group events 
are duly recorded in the mind, and the impres- 
sions are retained, but the corresponding me- 
mories cannot be recalled. In other words, the 
memories exist in the mind but they are not 
available. Minor disturbances of this kind are 
frequently observed under normal conditions, 
for example, when we are temporarily unable 
to recall some name with which we are per- 
fectly well acquainted. The more pronounced , ; 
degrees of amnesia due to failure of reci^/ 
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however, occur mainly in the psychoneuroses, events, the details necessary for his business^ 
and especially in hysteria. Here the amnesia and so forth. An objective test, however, 
often relates to definite sections of the patient’s establishes the fact that the patient’s memory 
past experience, so that he is unable to remem- is nearly as good as it ever was, and at any rate 
ber any of the events which have occurred vastly better than he believes it to be. Such 
during a certain sharply limited period. This defect as actually exists is to be ascribed to the 
phenomenon was frequently observed in the inattention and preoccupation with internal 
war hysterias. A ])atient, for example, might anxieties already described under “ lesions of 
exhibit a gap in his memory extending from impression.” Apart from this the amnesia is 
a certain day when he was perha])s tempo- only apparent, or, more accurately, it is merely 
rarily stunned by the bursting of a shell, to a subjective feeling that memory is impaired, 
a day a month later when he found himself It may, indeed, be laid down as a rough clin- 
in a base hospital with no recollection of any- i(^al rule that actual imj)airment of memory 
thing that had transpired during the preceding and subjective a])})reciation of impairment 
month. That the amnesia in such cases is tend to vary inversely. That is to say, a 
not due to any disturbance of im])ression or jmtient with actual severe defect of memory 
retention, and that the memories still actually rarely coinplains of it, while in a patitmt wba 
exist in the mind, is demonstrated l>y the fact complains of defect of memory the actual 
that recollection for the whole period in ques- defect is rarely serious. 

tion can be restored by the use of hypnosis Paramnesia. — Here memory is distorted, so 

or other psychological methods, or may sub- that recollections which aj)pear to the patient 
sequently return sjiontaneously. The amnesias as genuine arc in fact perverted or wholly 
which follow hyst(*rical somnambulisms and fictitious representations of the real i)ast. 
fugues are all of this type*, as arc also the re- Paramnesia necessarily involves a certain 
ciprocal amnesias existing between the, different amount of amnesia, l)ecause the presence of 
personalities in cases of double jjcrsonality. fictitious nuuiiories must naturally be accom- 
Similar amnesias are sometimes observed in panied by at least a partial forgetting of the 
certain psychoses, and th(‘y can be produced events whicli actually took placi*, at the time 
artificially by hypnosis. in question. The most striking examples of 

The so-called system amnesias ” are un- paramnesia are found in the confabulations 
common phenomena occasionally occurring in characteristic of certain alcoholic insanities, 
hysteria. Here the loss of nn'inory does not notably in KorsakoH’s or polyneuritic psy- 
comprise any particular period of time, but chosis. Here the patient, while actually un- 
relates only to (.‘ertain systems of ideas. Thus able to recollect any of the real events of his 
a patient normally able to converse fluently recent jjast, furnishes a complete and detailed 
in several languages may suddenly lose com- account of his doings which investigation shows 
mand of one of these languages entirely, and to be entirely fictitious. An interesting fea- 
become absolutely unable (uther to understand turc of these fic^titious memories is that they 
or to speak it. are easily iiilluenced by suggestion, so that the 

The psychological mechanism responsible for patient can be made to give any history that 

the majority of amnesias due to lesions of re- is desired provided that appropriate leading 

call consists in the formation of a dissociation questions are used to elicit it. Similar con- 

of consciousness. A portion of consciousness fabulations are also sometimes observed in 

is, as it were, split off from the main body, the senile ])syelK)ses. 

so that its contents are no longer directly i*aramnesia is frequently present in delu- 
accessible. This dissociation can be over- sional states, where the memory of the past 

come by the emidoyment of various psycho- is distuited by the delusional system. A 

therapeutic method ><, and the missing memories patient who believes himself to be the king 

thereby restored to consciousness. will, for example, describe his early life in the 

A false or pseudo-amnesia is often observed royal palace, tlie wars he has conducted, and 
in neurasthenia and psychasthenia, and it is so forth, 

important to distinguish this phenomenon from Confabulation also constitutes the charac- 
the actual amnesias hitherto described. In teristic feature of pseudologia phantastica, a 

oases of this type the patient complains that condition in which the patient, without any 

his memory is failing, and that he feels him- other notable mental symptoms, is constantly 

self increasingly unable to recollect current relating elaborate histories of events he has 
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figured in, which are found to have no founda- 
tion whatever in fact. The events described 
are generally of a kind which exhibit the patient 
playing an interesting or distinguished part, 
and which obviously minister to his feeling of 
self-importance. This also holds of the closely 
akin confabulation not uncommonly observed in 
hysteria. In all these conditions the psycho- 
logical mechanism is obviously nearly allied 
to that responsible for the “ day-dreaming ” 
of adolescence, except that instead of being 
regarded merely as pleasant figments of the 
imagination the jihantasies are projected as 
memories of actual occurrences. 

Finally, it must be noted that, although the 
phenomena just described are apparently so 
bizarre, minor instances of the same essential 
psychological process are frequently observed 
in everyday life. It has been experimentally 
shown, indeed, that a large number of our 
memories contain definitely paramnesic ele- 
ments. Our memories of the past are often 
gilded by our emotions, so that we tend to 
recollect our past exploits in a way which places 
them in an unduly favourable light. In times 
of great emotional stress, distortion of memory 
may be considerable ; and the detailed descrip- 
tion of entirely imaginary events given by per- 
fectly honest people at the time of the famous 
“Russian rumour” provided a convincing de- 
monstration of the extraordinary extent to 
which this may occur. It is important that 
the practitioner should constantly bear in mind 
the existence of this psychological process, 
especially in dealing with neurotic patients, 
and that he should clearly realize that between 
accurate memory and deliberate lying there 
is a whole series of gradations where the past 
is distinctly but unconsciously falsified. 

Beknard Hart. 

MENIERE’S DISEASE. — A symptom- 
complex more common than was formerly 
supposed, the essential symptom of which is 
dizziness, or vertigo ; tinnitus and defects in 
hearing are usually but not always noticed. 
The disturbances are due to various causeis 


symptoms. Occasionally there occurs 
titubation, the patient being suddenly hurled 
to the ground without any warning sense of 
dizziness and without paralysis or loss of 
consciousness. Frequent recurrence of even 
mild attacks in one form or other is liable to 
produce psychopathic disturbances, including 
manifestations of hysteria and hypochondriasis 
which are apt to lead the practitioner away 
from the physical cause. True epileptic seizures 
may occur. 

Subjects of recurrent attacks of vertigo can 
generally discover no assignable cause, though 
stooping and tight neckware have been noticed 
to bring them on in some people. They may 
take j)iace during day or night, when lying 
down or getting up, when resting quietly or 
taking exercise, during meals or while writing 
or reading. Diet seems to play no important 
part. Because it has been noticed that the 
majority of pati(‘iits witli Meniere’s disease are 
the subjects of postnasul catarrh and Eusta- 
chian obstruction, attention has been focused 
on the correlation of this disease and the 
efficiency of the Eustachian tube. It has been 
found that this is no indcjiendent coincidence. 
In the first attack patients do not complain of 
tinnitus or deafness, and attribute the giddiness, 
to being “ out of sorts,” to an “ influenzal 
cold,” or to ” gastric troubles ” or " bilious- 
ness ” or “a touch of liver ” — especially sa 
when vomiting and nausea are prominent. 
When faintness and collapse occur the heart ia 
liable to be blamed, and in these various ways 
it happens that the state of the Eustachian 
tubes is often disregarded. Deafness may 
antecede or accompany an attack and may 
pass off or increase. Tinnitus, though com- 
mon both before and after an attack, is not 
invariable. Nystagmus can often be observed 
when sought for, especially during a seizure 
accompanied by staggering ; it is usually 
rotatory or mixed and asymmetrical ; occar 
sionally it is vertical or horizontal. The ocular 
symptoms naturally lead to investigations for 
visual defects, but though there is a close con- 
nexion between visual and vestibular disturb* 


which affect one or other part of the vestibular 
system. 

The attacks of vertigo may be mild, or very 
severe, and accompanied by bulbar reactions, 
such as nausea, vomiting, diarrhoea, vaso- 
motor disturbances — pallor, or flushing and 
sweating, with cardio-vascular symptoms — 


ances, the correction of an error of refraction 
cannot be expected to cure the ordinary form 
of Meniere’s disease. 

Lesions in Meniere’s disease.-^Althougb 

the first fatal case recorded by Menidre, in the 
middle of last century, appeared to him to 
be due to hsemorrhage into the semicircular 


famtness and dyspnoea. Staggering is some- canals, it is now claimed that the case was one : 
times marked, or outstanding apart from shock of infective labyrinthitis which terminated | 



MENIERE’S DISEASE 


meningitis serosa ; for the hypervasruJaritv in 
membranous labyrintliitis certainly resenililes 
free hsemorrhage in the semicircular canal to 
the naked eye, while histological and bacterio- 
logical examinations are necessary to reveal the 
true nature of the disease. Moreover, menin- 
gitis sei’osa, which may follow labyrinthitis, 
does not leave signs which would have Imhui 
recognized in Meniere's time ; it neverthelc’ss 
explains the coma wlii(?h occurr<’d in his case 
and in jjarallel cases seen at the ]>resent time. 
Acute inflammation of the lahyrintli is only 
one form of Meniere’s disease, and occurs as a 
complication of acute or chronic otitis media. 
Proved cases of hatnorrhaffc infa the Inhf/riHih 
are extremely rare ; they oc-cur occasionally 
in the course of definite disease of the vascular 
system, e.g. leucocvtliaemia (Mott and Lake). 
The synif)tom-com])lex occurs also in the. course 
of formation of brain tumours, ])articu)ar]y 
nudiioi'if’nerva tumours, and in certain diseases 
of the cerebral vessels, notably of the basilar 
ortvrjf. 

The labyrinth t(‘.sts described under Eaii, 
ExA^fTN:ATiO^^ OF, are of th<‘ highest value in 
the differential diagnosis of Meniere disease. 
Oenerally speaking, when there is labyrintliitis 
the labyrintli becomes irresjumsive to the 
caloric and rotation tests, and also to the 
galvanic tests in cases of anditory-nerve 
tumour. 

Injuries of the head and tcmjjoral Itoue (e.g. 
w’ar injuries) are often followed for soni<* weeks 
by Meniere’s symjitom-comjilex, due to damage 
to the vestibular systems. Another cause, is 
syphilis, which is associated with signs of 
lesion of the vestibular and cochlear divisions 
of the auditory nerve, with or without facial 
paralysis. Bell's 2yilsif, without involvement of 
the eighth nerve, may be accomjianied by 
vertigo, possibly due to tremor or jiaralysis of 
the stajjedius. and consequent uneijual laby- 
rinthine pressures. 

Symptoms of Meniere's disease c-an be jiro- 
voked by changes in barometric pressure, and 
are met with in caisson divers, aviators, and 
mountaineers, especially during lajhd descents, 
which are accomjianied by comjuession jdieno- 
mena. Comparable are descents in funicular 
railways of a thousand feet or more, and in 
very deep mine shafts. In these cases the 
vertigo is not due to haemorrhage into the 
labyrinth, even though there may be haemor- 
rhage from the drum of the ear owing to too 
rapid compression or decompression ; the 
cause of the vertigo is an inequality of pressure 


in the labyrinth, induced by incjfficie)wy of the 
Eustachian tube on one side. 

The most frequent form of Meniere’s disease 
seen in ordinary clinical jiraetice is similarly 
duo to unilateral ineffieieney of the Eustachian 
tube with eonscciuent jiressure disturbances in 
the intact labyrinth. In these cases the laby- 
rinths re.siiond to all the tests applied (1) 
rotation, (2) caloric, (d) galvanic — and there is 
consc’qucntly no (’vidcnce of disease within the 
labyrinth or vc’stibular nerve. There may be 
no deafness, in fact thc’re is sometim(^s hypera- 
cusis for low (basal) tones. 

It must 1)0 emphasized that the Eustachian 
imdiicicncy is liahh^ to be overlooked in the 
first instance ; it may then lead to Eustachian 
catarrh, leaving the patient with more or less 
deafnc’ss and tinnitus. 

Treatment. We must first ascertain and 
deal with the cause {see Otitis Media). Whim 
the trouble is associatc’d not with otitis media 
but with colds and catarrhs, attention must be 
directed to the local disease, be it rhinitis, 
])haryngitis, adenoids, or tonsillitis. The most 
frequent form of attack - that due to Eusta- 
chian obstruction — can be cut short by suc- 
cessfully le-cstablishing and maintaining the 
cfficiimcy of both tubes. This is usually the 
difficulty in general practice. A choked or 
congested tube may ri’quire ri’peated inflation 
by Vals^ilva's method or by j)()litzerizati()n, or 
the (*afln‘ter may be th(‘ only certain means of 
giving immediate relief. Attenijits to self- 
inflate should l)e made with the face dowuw^ards ; 
lateral flexion of the neck during the act some- 
time.s ensures sueei’ss. Some j)atients discover 
this method for themselves ; instinctively they 
assume a nesting posture, as head-movements 
intensify the giddiness ; an upright sitting jjosi- 
tion with a head-rest, such as in a grandfather’s 
chair, i.s often better than recumbency. 

Drugs do not ajjpear to be of much use, 
nevertheless adrenalin, inhalations, or (;hlore- 
tone, by riducing local congi’stion of the 
muco.sa, may give relief to the obstruction. 
Iodides achievid a re])ute perha 2 )s through 
tlieir tendency to juomote siu-retion of more 
watery mucus, and because their use has been 
followed by cuie in the occasional cases attri- 
butable to syjihilis. Bromides may act as 
sedatives to an over-resjioiisive labyrinth, or 
may jiossibly relieve sjiasm of intratymjianic 
muscles. Quinine has been recommi’ndcd as 
sedative in minute doses, but its beneficial 
action, if any, may conceivably be anti- 
catarrhal. 
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In cases of obstinate Eustachian obstruc- 
tion, fenestration of the driini-meinbrane is a 
rational expedient. Destruction of the laby- 
rinth has been occasionally practised, but is 
now considered to be rarely, if over, necessary 
in non-suppurative cases. 

Local measures directed to the vestibular 
apparatus may have to be sup])lemented by 
general treatment, especially in ])atients who 
have been overtaxed by mmital or physical 
fatigue, but local (*auses should never be over- 
looked or neglected. It is to be remembered 
that the discovery or removal of nasal obstruc- 
tion and the cure of })ostnasal caterrh are at 
once logical and sound methods of effecting the 
cure of many cases of Mini ere ’s disease. 

Syunky Bcott. 

MENINGEAL H/EMORRHAQE (seeCKHK- 

BUAL Vascular Disease). 

MENINGEAL HAEMORRHAGE, 

TRAUMATIC (.sec Head iNJURiPLS). 

MENINGITIS.— Meningitis is an inflamma- 
tion of the membranes of th(‘ brain or s})inal 
cord, due to their inb'ction by micro-organ- 
isms. In all cases in which the ])ia*arachnoid 
is invaded the meningitis tends to generalize 
itself and become cerebro-spinal in distribu- 
tion, but the name cerebro-spinal meningitis 
or fever is reserved for that form caused by 
the Vijdococciis intracellularis of Weichselbaum 
(Plate 4, Fig. 4, Yol. I, facing p. 14H). This 
article will describe- - 

1. Sertto Menixottis. 

2. Serous Mentxottis. 

3. Epidemic Cererro-spinal Mexixijitis. 

4. Turerculous Memncjitls. 

»Syj)liilitic cerebral meningitis is considered 
under Cererro-spinal Syi'iulis. 

1. Septic Mexingttis 

Etiology. — The infecting organisms obtain 
access to tim cranial cavity in several ways : 

1. Most vommor\]y from, f us foci in the nei(fh- 
hourhood of the brain, {a) When the infection 
starts from an injury to the skull, the meningitis 
may be localized to the dura mater and thus 
cause a jjachymeningitis externa or interna ; 
in such cases the inflammation usually goes on 
to abscess-formation. The most dangerous 
kinds of injury to the skull are the punctured 
wounds, since they so readily escape detei^tion. 
Infection may oi^cur in compound fractures, or 
even without a fracture if the outer table of the 


bone has been exposed, (h) By infection from 
purulent disease of the mucous membranes 
lining the cavities of the temporal bone or 
accessory nasal sinuses, (c) Prom any sup- 
purative process of the scalp or face, e.g. car- 
buncle, erysipelas, or orbital inflammation. 

2. T’iVt the blood- eiream from some distant site 
of suppuration. Most commonly the focus is in 
the lungs, as in bronchiectasis. In rarer cases 
infection is derived from pericarditis, infective 
endocurclitis, liver abscess, dysentery, disease 
of the female pelvic organs, and septic disease 
of bones or joints. 

3. More rarely meningitis results from direct 
iurasion of the blood-stream, in such general 
infections as tyjflioid fever, influenza, and 
pneumonia. 

Pathology.- In injuries to the skull the pus- 
forming organi.MniM may be conveyed directly 
from the infecting focus, but they often spread 
inwards along infected venous or lymph- 
( hanmds. Disi^ase of the middle ear is one of 
the most frequent and imf)ortant sources ; the 
micro-organ i.sms gain aece*ss to the meninges 
along the walls of blood-vessels, or extend 
directly through the inflamed dura mater 
from the carious or necrotic bone ; when the 
labyrinth is diseased they may spread along the 
nerve-sheaths and through the internal audi- 
tory meatus. 

Morbid anatomy.- — When the infection 
comes from disease of neighbouring structures 
the meningitis may be local, and limited to the 
ha.s(‘ or convexity of the brain or to the spinal 
meninges. Occasionally the infection is dis- 
seminated, in other cases it is generalized over 
the whole, cerebro-sjanal axis. Inflammatory 
changes are also found in the lining membrane 
and choroid plexuses of the ventricles, and 
these may be distended with sero-purulent or 
])urulent fluid. The extent of purulent deposit 
varies greatly. The ])U8 formed by the strep- 
tococcus and staphylococcus is yellowish, and 
often diluted W'ith inflammatory serous fluid. 
The vessels of the brain or cord are engorged, 
and the purulent exudate extends along their 
sheaths into the nervous tissues, producing 
lesions which, though minute, indicate that aU 
leptomeningitis is also associated with some 
encephalitis and myelitis. Microscopically the 
usual inflammatory changes are found, and 
the causal agent can often be obta.ined. 

Symptomatology. — The signs and symp- 
toms of the localized forms of meningitis of the 
dura mater arising from injuries or diseases 
of the cranial bones are clinically related with / " 
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abscess of the brain and are not considered 
here. [See Cerebral Abscess.) 

The onset of diffuse septic leptomeningitis 
varies considerably, and may be more or less 
masked by the symptoms of the primary dis- 
ease. The characteristic symptoms are general 
and special. The fever is rarely high, thougli 
it often reaches 103'’ F., and is usually inter- 
mittent ; the pulse-rate is often very rapid, 
but not infrequently there is a disproportion 
between pulse-rate and temperature. The 
mind soon becomes clouded, and the patient 
passes into varying degrees of unconsciousness ; 
delirium is frequently present and may be 
violent. Pain in the head is an early symp- 
tom ; it is often severe, and even in })artial 
unconsciousness the ])atient gives indications 
of it. Vomiting ahso oc('urs early, and may 
be very frequent. The bowels are at first con- 
stipated, but as coma deepens both urine and 
faeces are voided involuntarily. The rate and 
character of the re.spirations are altenul ; the 
variations depend on the degree of intracra- 
nial pressure. The rate is often very rapid, 
but sometimes there arc j)eriods of alternating 
slowness and frequency— the “ cerebral ” type 
of respiration. Ch<‘vn(‘-8toke.s rhythm may 
occur. The special signs deixuid on the site 
on which the maximum intensity of the in- 
flammation falls. (V.)n\ ul.sion.s ar<5 suggestive 
of irritation of the cortex. Rigidity and re- 
traction of the neck are present when th(^ 
meningitis invades the po.sterior fossa. The 
back and abdominal muscles are frequently in 
a state of varying and irregular spa.sni. Kernig's 
sign is often found, though it is not so marked 
as in epidemic cerebro-sj)inal meningitis. The 
reflexes vary considerably ; at first bri.sk, they 
may at a later stage disa])j)ear. Sometimes the 
plantar resjx)nse is of the extensor type. The 
cranial nerves are not greatly affected. The 
pupils gradually cease to act to light and be- 
come dilated. Optic neuritis is not often found 
unless complications exist, and if present is 
only of slight degree. The muscles of the eye 
and of the face are sometimes paralysed. 

Diagnosis* — This must be carefully con- 
sidered in the light of the etiology, and the 
possible masking of the meningeal signs by the 
primary disease must always be borne in mind. 
In purulent disease of the ear the possibility of 
abscess, sinus thrombosis, meningitis, or com- 
binations of these conditions, is to be remem- 
bered. Abscesses of the temporo-sphenoidal 
lobe are frequently uncomplicated, and present 
the characteristic features of depressed tem- 


perature and slow pulse. Abscesses of the 
cerebellum are, on the contrary, much more 
frequently complicated by other pyogenic intra- 
cranial le.sions, and the diagnosis may be very 
difficult. In many such cases the diagnosis is 
based chiefly on the result of examination made 
by the surgeon during the j)erformance of the 
radical mastoid operation, and on the findings 
of a lumbar puncture. The cerebro-spinal fluid 
in diffuse septic meningitis is turbid or even 
jmrulent, (;ontains a large number of poly- 
nuclear leucocytes, the protein is in excess, the 
fluid does not reduce Fehling’s solution, and its 
alkalinity is diminished. Pyogenic organisms 
may be found iji it. Sometimes, however, the 
fluid may ai)proach the normal, even though 
iiK^ningitis is present. 

In ear di.sea.se in (;hildren*the diagnosis may 
be especially diflicult, for simple purulent otitis 
may give rise to grave cerebral symptoms such 
as fever, drowsiness, rigidity of the neck, altera- 
tion in the pupils, all of wliich may disappear 
on puncture of the tymi)anic- membrane. 

Prognosis and treatment. — Fully devel- 
oped diffuse septic meningitis is a very fatal 
condition, but a certain proportion of the 
cases certainly recover. During the late War 
many men with gunshot wounds of the skull 
who developed generalized meningitis, and from 
whom turbid fluid containing living micro- 
organisms wa.s obtai?ied by lumbar puncture, 
made complete r(‘.cov(?ries. A few cases of 
recovery have even been recorded in whicdi the 
infection was strej)tococcal. If signs of intra- 
cranial mischief are present, prompt treatment 
of the original infection may locate the disease 
and remove the focus. Drainage of the infected 
meningeal sj)ace by frequently rei)eated lumbar 
puncture offers the best chance of recovery. 
fSurgical drainage of the subarachnoid space 
through the foramen magnum or the posterior 
fossa of the .skull has in rare cases been suc- 
cessful. Urotropine has been (‘inployed, but it 
is doubtful if it has any effect. 

2. Serous Meningitis 
Etiology. — There are a few conditions 
in which serous effusions witliin the menin- 
ps assume clinical importance. The cause 
is usually a septic focus outside the skull, 
generally in the immediate neighbourhood, as 
suppurative ear disease, hut occasionally at a 
distance, as in the appendix or j)elvic organs. 
If the organisms are of low virulence, they may 
be unable to invade the meningeal spaces, but 
their toxins cause a serous iiiflammatory- re- 
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action in the meninges, the ependyma of the 
ventricles, or in the brain tissue itself. The 
inflammation may not proceed beyond tins 
stage, or may be arrested by removal of the 
pyogenic focus. 

It is possible that the condition of “ menin- 
gism/’ which occurs in many of the specific in- 
fections, is due to a serous meningitis. Its 
symptoms are commonly attributed to a con- 
gestion of the brain. 

Apart from such cases, in which the microbic 
origin of the inflammation can be clearly dis- 
cerned, there are met with, from time to 
time, others presenting grave cerebral sym|>- 
toms in which, either at operation or at post- 
mortem examination, tlie only lesion found is 
an excess of fluid in the jaa-arachnoid cisterns 
or in the ^’entri(ies of the brain. In the.se ca.ses 
a histoiy may sometimes be obtained of injury 
to the head, or of an obsohde focus of sepsis, 
as in the ear, or of previous cerebral attacks 
dating back to childhood. Quincke, who first 
directed attention to this condition, de.scribed 
a number of cases, chiefly in young w’omen, 
which set in with sudden and severe cerebral 
symptouis, as headache, vomiting, and optic 
neuritis. Ko very definite cause could be 
ascertained, Quincke considered the attacks 
to be izj the nature of angio-neurotic cedema. 
Sometimes, in the aged, death is due to cere- 
bral symi)toins which end in coma, and the 
only lesion found i.s an excess of the clear fluid 
within the cranium. This condition is called 
mm pie or serous apoplexy. A similar exuda- 
tion is present in some fatal cases of sunstroke. 

Clinically, the cascKS may be clas.sified into 
two groups, the one being acute or subacute in 
onset, resembling the more fulminating forms 
of intracranial disea.se ; the other slow'er in 
evolution, but liable to exacerbations and pro- 
ducing more the clinical features of cerebral 
tumour. 

Diagnosis. — In many cases the diagnosis 
cannot be made with certainty. It should be 
considered when synij)toiii8 of increased intra- 
cranial pressure are present and the conditions 
that generally produce it can be excluded. The 
cerebro-spinal fluid withdrawn by lumbar punc- 
ture is clear, sterile, does not contain excess 
of cells, but is under pressure and may show 
some slight excess of protein. 

Treatment should be directed in the first 
place to removing any focus of infection. In 
many cases the symptoms subside quickly 
after a radical operation on the ear, if there 
be disease there. Repeated lumbar puncture 


is strongly recommended, and may produce ' 
complete recovery, 

3. Epidemic Cerebro-spinal Meningitis { syn , 
S[>otted Fever, Malignant Purpuric Fever, 

“ The Black Death 

An endemic disease, of w'hich epidemics of 
varying severity occur. The chief factors in 
these outbreaks is the human carrier, who him- 
self a})pear8 to acquire immunity to the disease. 
The ])redisposing factors are overcrowding, 
fatigue, and debilitating infections such as 
coryza, influenza, and certain of the specific 
fevers. By far the greater number of cases 
occur in children from 4 months to 6 years of 
age, and in Croat Britain at least the disease 
i.s most rife in the early months of the year. 
The causative micro-organism is the Diplo* 
coccus intracellular is of Weichselbauni. There 
arc several form-s of this (as Cordon’s tyf)es I, 
II, III, and IV^) and the different manifesta- 
tions of the disease have been attributed to 
infection by these different tyj^cs. The most 
probable paths of infection are (1) from the 
naso-pharynx via the lymphatics, (2) along the 
lymphatics in the spinal nerves, (3) by the 
blood-stream from the naso-pharynx or acces- 
sory siniivses. The incubation period is from 
four to ten days. 

Symptomatology. — The general symptoms 
rc.semble those of other forms of acute infective 
meningiti.s. The nervous symptoms are usually 
the most prominent. Headache is early and 
severe, vomiting often occurs at the onset 
and also later in the disease, and the patient 
rapidly i)aHse8 into a state of stupor which is 
frequently disturbed by delirium or even mania. 
Convulsions may occur, and there is commonly 
incontinence of urine and faeces. The head 
becomes retracted, pressure in the suboccipital 
region produces severe ])ain, and Kernig's sign 
is almost invariably present. The pupils are 
usually dilated, and frequently sluggish in their- 
reactions ; ocular palsies are often an early 
symptom, but are less frequent than in tuber- 
culous meningitis ; nystagmus and ptosis are 
rarer. Swallowing may ^ difficult, owing to 
either spasm or palsy of the pharynx. C^tio 
neuritis is relatively rare. Gross organic 
lesions of the central nervous system, as hemi- 
plegia, paraplegia, and aphasia, are infrequent. 
The reflexes vary ; the tendon-jerks are gener- 
ally exaggerated, but may be unequal and 
variable, and in the severer cases may dis- 
appear. Babinski’s sign develops in only 
small proportion of the cases. The 
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ture is very variable ; the rise may be absent 
or negligible, or there may be extreme oscilla- 
tions at short intervals. The ])ulse-rate is. as 
a rule, slow in relation to the temperature, and, 
like it, is often variable. In the early stages 
vaso-motor instability is one of the most note- 
worthy symptoms. Pain in the larger joints is 
also common at the onset, and arthritis or syno- 
vitis may occur as a complication. Pulmonary 
complications, pericarditis, and endocarditis 
are rarer Rashes occur in a certain proportion 
of cases, often before, tin? fourth day of the 
disease, as erv^heniaf ous, j)apular, jnaeular. or 
blotchy eruptions, wliieh may become petechial 
or purj)uric. H aimorrliagic eru})tions have been 
common in some ej)idemics, and give the disease* 
one of its titles. Herpes is often setm latcu-. 

There are four main clinical typ^ of tlie dis- 
ease : (1) The ahortive form, whi<‘h subsides 
gradually after 24-48 hours of illness of a 
mild septicapmic eharacter, in which meningeal 
symptoms never dev(‘lo]». (2) The acute foiiii. 
in which there is a sudden onset v ith meningeal 
symptoms, severe headache, retraction of the 
head, and signs of cerebral irritation passing 
into coma. In this type early and efficient 
treatment gives tin; Ix^st results, but recur- 
rences are common and demand further treat- 
ment. A chronic comlition may suj>ervene. 
(3) ChroHU' forms are eompli(‘ated by the 
formation of adhesions wliicli o)),struct the ven- 
tricles, or lead to encysted (‘ollections of j)us in 
the cerebral or spinal mcuiinges. (4) The ////- 
niimtihg types may b(* fatal in 48 luairs or less. 
They set in suddenly with acute sei)tiett*niic 
symptom.s — headache, vcmiiting, co]la])se, and 
purpuric eruptions, sometiiiu's with a noi.sy 
delirium. Death may occur before the men- 
inges become affected, but after death meningo- 
cocci can generally be found in the ventricles or 
at the base of the brain. 

The cerebro-spinal fluid.— The examination 
of this is essential for diagnostic ])urj)oses. Its 
character may vary in different stages of the 
disease. During the ))iemeningitic or sejiti- 
caemic stage it may be clear, or cocci alone jiiay 
be found in it, or it may at first be turbid 
and later become clear. When meningitis has 
developed, the turbidity may vary from a 
faint opalescence to thick pus. The majority 
of the cells are polymorj)honuclear, excej)t in 
chronic cases with hydrocephalus and in pos- 
terior basic meningitis, in which they are 
chiefly lymphocytes. Its albumin content is 
increased and its normal reducing power is 
lost 


Progfnotit. — Since the early and energetic 
administration of serum, intravenously in the 
septicaemic stage and intrathecally when the 
meningeal symjjtoms are develoj)ed, became 
general, the ]>rogiiosis has become more favour- 
able, both as regards mortality and after- 
results. The outlook is bad in fulminating 
cases with large purjairic rashes, and in those 
of acute onset Mith early loss of consciousness. 
A low blood- [jressnie sig/iifi(‘s a severe infection. 
The aj>f)earanc(* of signs of local lesions, as henii- 
])]egia, and of nystagmus, which generally iii- 
dicates a hydrocephalus, is ominous. 

Treatment.- -The bevst results are o]>taiiied 
by giving the specific univalent serum wlieu the 
type of the infecting organism can be ascer- 
tained, but as no time should be lost, a multi- 
valent serum should at once be administen'd 
intrathecally. In the ]U‘emoningiti(‘. stages and 
in fulminating and sc'vere cases with lisemoi- 
rhagic eriijdions. intravenous injections of 2CK> 
to C>(K) c.c. arc advocat(‘d. When there is frank 
meningitis the intrath(‘cal injections are indi- 
cated in doses of 20-30 c.c. of serum twice a 
day for three or four days. A slightly larg(‘r 
quantity of ccrebn)-sj)inal fluid should be with- 
drawn iK'fore nnmiug in the senmi (,vec Ll'Muak 
Punctukk). Vaccine treatment has b(‘.en satis- 
factory in some of the mor<‘ chronic, cases. TIk^ 
use of hexaniiiie and of soamin has b(‘eii dis- 
aj»pointiiig. 

POSTERIOR BASK’ MEXIXGTTIS OK CHII.DKEX 

In this condition the infective organism is 
a meningococcus similar bacteriologicafjy to 
that of meningococcal meningitis. It is a 
chronic encysted meningitis that occurs in 
children, generally iimh'r six months of age. 
The disease is sporaiiic, and is usually more 
common in the first six months of the year. It 
differs from cerebio-sjiinal fever of adults in 
tlie following respects : It has a more chronic 
course ; rashes arc larei’ ; opisthotonos is more 
marked : loss of vision without objective 
changes in the retina or optic nerves is more 
common : and th(‘ joint lesions tend to be peri- 
arthritic rather tlian intra-arthritic. The early 
symptoms may be indefinite, but tlieie are 
usually fever, tremuiousness, and bulging of 
the fontanelles. The prognosis is less good 
than in adults ; about 50 per cent, recover, 
but 35 ])er c(‘nt. of these have some mental 
defect, blindness, or hydroee})halus. 

Treatment should be (jarried out on the 
same lines as in adults. Occasionally the 
lumbar puncture ])roves dry, and then ventri- 
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cular tapping and the intraventricular injection 
of serum may be attempted. 

4. Tuberculous Meningitis 

Etiology. — Tuberculous meningitis is very 
rarely j)rimary. The bacillus usually infects 
the meninges by the blood-stream, the source 
often being a tuberculous gland (generally 
mediastinal, less fre(|[uently mesenteric), or a 
focus in a bone ; the [»ctrous bone is fn'quently 
the site of disease. Many cases of otorrhoea 
are tuberculous. 

Pathology. — The meningitis is found especi- 
ally at the base of the brain, in the iiiter- 
peclunc.ular space and along the course of the 
middle cerebral artery. If the vessels are 
washed free of brain matter by a gentle stream 
of water, the tubercles can be seen in large 
number attached to the minute twigs. The 
exudate is rarely copious, is serous and some- 
what gelatinous, often streaked with j)us along 
the course of the Sylvian fissure. Caseous 
nodules are not infrequently found in the cere- 
bellum or pons. 

Symptomatology. — The disease is most 
common in children, and rarely ocauirs under 
the age of 2 yearn, though it has been met with 
as early as II months. The onset is character- 
istically insidious. After a period of malaise, 
marked by a disinclination of the. child to play 
or move about, there is complaint of luiadacdie, 
and perhaps vomiting o(;curs. A slight rise of 
temperature may be found. (Iradually drowsi- 
ness comes on, and in the course of one to two 
weeks this deepens into coma. A very com- 
mon symptom at this stage is the ” meningeal 
cry,'’ a loud high-pitched scream emitted at 
irr(‘gular intervals without apparent cause. 
Twitchings of the face or limbs, or actual con- 
vulsions, are not uncommon, and often a 
hemiplegia or monoplegia is found. The neck 
muscles may be stiff, but there is not the 
emphatic retraction characteristic of meningo- 
(‘occal meningitis. ’Ihe abdomen is often drawn 
inwards and assumes a scaphoid shape, lies- 
l)iration becomes irregular and may be grouped, 
or approximate to tht^ Cheyne-Stokes type. 
Kernig’s sign may be present, but is not marked. 
Paralyses of the ocular muscles are common, 
especially of the external rectus. Ptosis may 
be seen. The pupils gradually dilate, and 
fail to respond to light. The optic disc may 
be somewhat blurred and the veins rather 
full, but there is rarely any approach to 
a pronoimced neuritis ; (horoidal tubercles 
are occasionally found. The course usually 
II — T 


ends in death ; recovery can, however, taloe 
place. 

Tuberculous meningitis sometimes occurs 
in adults, and may be the terminal event 
iu phthisis. The onset is often indicated 
by peculiar bysteroid symptoms and an 
early delirium and mental confusion, and 
in this condition patients even resemble 
persons \inder the influence of alcohol. Head- 
ache and vomiting may be present, and 
definite signs of cerebral mischief. A tran- 
sitory aphasia may be an early symptom. 
In those cases which I have seen, coma has 
gradually su|H‘rvened after about a week’s 
illness. 

Diagnosis. — It is well known tliat tuber- 
culous meningitis is sometimes mistaken for 
other (jonditions. It must be remembered that 
the disease often attacks children apparently 
healthy. Under the age of one year the 
probabilities are greatly against tuberculous 
meningitis and in favour of meningococcal 
meningitis, more rarely influenzal meningitis, 
possibly syphilis or a serous meningitis. The 
association of otorrha^a with tuberculous disease 
of the temporal bone is important. In adults 
strange mental symptoms of rather abrupt 
onset, followed by drowsiness and coma, may 
suggest the disease. The diagnosis is made 
with certainty by the examination of the 
cerebro-spinal fluid. This is clear under 
pressure?, reduces Fehling’s solutions, con- 
tains an excess of lymphocytes and few, if 
any, polynuclear (?cills. On standing for 
twenty-four hours it deposits a cobweb film 
in which the tubercle bacilli can often be 
found. 

Prognosis.— I'be disease is generally fatal, 
though rec^overy has certainly occurred. I 
have seen one case re(;over in which tubercle 
bacilli were found several times. 

Treatment. — No treatment is known to 
affect favourably the course of the disease, 
though repeated lumbar puncture and the 
withdrawal of large amounts of cerebro-spinal 
fluid is certainly useful in many cases. Care- 
ful nursing is essential to avoid bedsores, and 
simple nourishing food must be given in the 
largest quantities possible. It is also neces- 
sary to attempt to allay the distress of the 
patient, more perhaps for the sake of the rela- 
tives than of the child, who is generally coma- 
tose ; large doses of bromide, combined per- 
haps with chloral, often succeed, and serve 
also to check the convulsions that frequently, 
occur. W. B. "WaRRiNGTOK. 
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MENINGOCELE 


MCNINQITI8 8ER08A (;96e Hydroce- 
phalus). 

MENINQO-ENCEPHALITI8 {see Knce- 
PHALITIS). 

MENINQOOELE.— A protrusion of one or 
more of the membranes of the brain through 
an interval between the bones of the skull. 
If the protrusion eontains brain matter it is 
called an encephalocele ; should there be a 
prolongation into it from one of the ventricles 
of the brain, it is called a hydrencephalocele. 
These protrusions are congenital. The most 
common site is the occipital region, where 
emergence takes place from between the two 
lower centres of ossification of the. squamous 
portion of the occipital bone. The; next most 
common site is the root of Ihe nose. IVliK'h 
less frequentlj’^ a meningoc(‘]e occurs in some 
other part of the median sutun* or on the 
lateral aspect of the skull. Rarely they pro- 
trude from the base of the sk^ill in the 
region of the })asisphenoid, where they may 
be taken for naso-phart/mjeuJ growths, or from 
the neighbourhood of the cribriform ])late of 
the ethmoid, where they are mistaken for 
nasal polypi. Many large meningoceles are 
accompanied by other developmental defects, 
and the patient does not survive. Meningo- 
celes form rounded fluctuating swellings, -which 
pulsate, and become tense when the infant 
cries. The pure meningoceles are translu- 
cent ; if there is contained brain matter they 
are opaque. 

A meningocele at the root of the nose has 
to be distinguished from a dermoid cyst iii 
this situation ; dermoid cysts do not ])ulsate, 
and the intracystic; tension does not vary. 
Most protrusions from the skull are best left 
alone, but a small pure meningocele may be 
removed, and the membranes sutured, with a 
very good prospect of success. For spinal 
meningoceles, see Spina Bifida. 

C. A. Pannett. 

MENOPAU8E. — The termination of the 
sexual life in women is marked by a syndrome 
of symptoms and a course of anatomical 
changes known as the menopause. There is 
no more critical time in a woman’s life, for, 
apart from the troublesome symptoms inci- 
dental to the menopause, it is often the period 
at which certain morbid conditions of mind 
and body first make their appearance. The 
patient always requires careful observation and 
consideration* 


Onset and duration. — The onset of the 
menopause usually occurs between the ages of 
47 and 52, and may last from a few months 
to a few years. Less commonly the first 
symj)toms may be noticed at 40, or even as 
late as 55, but an extension of sexual activity 
beyond 52 is rare. A premature menopause is 
infrequently met with below 40, but in these 
cases as a rule there are certain ])athological 
conditions, such as uterine or ovarian hypo- 
plasia, which are recognizable as the cause. 
After operative removal of both ovaries the 
symptoms manifest themselvc.s within a few 
months. 

Symptomatology. — The outstanding symp- 
tom is an alteration in the menstruation, which 
takes one of three forms. Most commonly 
the flow gradually becomes irregular in quan- 
tity and periodicity. The intervals tend to 
become increased, and the amount lost is 
variable. Some Jiionths there iiiay be a scanty 
flow, to be followed at the next period by a 
“flooding.” Less commonly the flow dimin- 
ishes gradually and regularly until complete 
disappearance ; whilst rarely there is an abruj)t 
cessation, after which there is no further loss. 

A distressing symptom, aj)parently due to a 
lack of control of the vaso-motor system over 
the peripheral arterioles, is hot flushing of the 
skin. A wave of heat and redness, ])eginning 
in the face and head, passes downwards over 
the wdiolc surface of the body, and is repeated 
many times a day. Other nervous manifesta- 
tions are neuralgic lieadaches and incomiflete 
digestive function, shown by flatulent dyspep- 
sia, sluggishness of the colon, insomnia, and 
lassitude. Further, ])sychic disturbances are 
liable to occur, such as depression, instability 
of temper, unreasonable irritability, and lack 
of power of concentration. Most women suffer 
a certain amount of depression and discomfort 
at this (ipoch, and in some cases the symptoms 
become exaggerated and demand treatment. 
One of the most frequent of these exaggerated 
symptoms is an excessive and irregular red 
loss. It is most important, in that the bleed- 
ing may be set uj) by carcinoma, which is so 
prone to develop at this age that a careful 
examination should be made. Depression, 
too, may pass on to melancholia, or other 
form of insanity, the menopause being the 
time when mental disease is liable to show 
itself. 

The anatomical changes are characterized 
by a partial atrophy of the genital system. 
The labia majora lose their fat and shrink, 
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while the nymphse almost disappear The 
vulval mucous membrane becomes thin, dry, 
and smooth, with pale-yellow and red blotches, 
especially around the urethral orifice. There 
is a diminution in the length and width of the 
vagina, and the elasticity of its walls is lost. 
The vaginal cervix all but disappears, and the 
uterine body shrinks to little more than a 
mass of fibrous tissue. The ovaries and tubes 
also take part in the general atrophy. At this 
period also there is a marked tendency to 
obesity and to atrophy of the breasts. 

Treatment. — In mild cases none is required, 
but where there is excessive blood loss, or 
nervous symptoms are severe, it is necessary 
to attempt some remedy. Menorrhagia is 
difficult to check, and scarcely responds to 
ergot and hydrastis, but is sometimes im- 
proved by pituitary extract, cither in tabloid 
form or as hypodermic injection (J-i c.c. six- 
hourly). Calcium lactatcj is often disappoint- 
ing. For distressing nervous symptoms, as 
insomnia, headache, and irritability, the best 
drug is a bromide in large enough doses to 
secure sleep. Hot flushes of the skin are con- 
trolled most readily by tbc addition of 5 min. 
of tincture of digitalis to the bromide mix- 
ture, the action of the drug having a steady- 
ing influence on the easily dilated arterioles. 
Treatment by extracts of ovary or corpus 
luteuni are disa])pointiug as a rule, but, favle 
de miem\ may be given a trial. A better 
method is the administration of a polyglandular 
extract. It is most ii)i])ortant to see to the 
general health. Const ii)ation and indigestion 
require correction, and the patient should, if 
j)ossible, be protected from all worry, anxiety, 
and uncongenial surroundings. 

A. \V. BounxK. 

MENORRHAGIA AND METRORRHA. 
QIA, CAUSES OF. — Every woman has 
an average standard of menstrual loss during 
an average number of days, and should either 
of those av^erages be exceeded the loss is 
spoken of as menorrhagia. All uterine bleed- 
ing not associated with menstruation, whether 
occurring before puberty, intermenstrually, or 
after the climacteric, is be.st considered as 
fnetrorrhagia. Special names are often applied 
to such bleedings at the various epochs, but 
they signify little. 

It is convenient to consider uterine bleeding 
under certain age-periods, and, when discussing 
the cause of the bleeding, to indicate and group 
the cases according to the period of life at 


which the bleeding occurs. Thus the grouji^ 
here adopted will be : 

1. Heeinorrhagic loss at puberty. 

2. Haemorrhagic loss during menstrual 

life. 

3. Postclimacterio bleeding. 

1. H.5:morrhagic Loss at Puberty 
Excessive lo.ss at puberty, especially if proved 
to be of uterine origin, is almost invariably 
menstrual, and only very rarely does a fibroid, 
polyp, or a new growth occur to give rise to 
metrorrhagia. 

At puberty the onset of menstruation is 
usually irregular ; one loss being followed by 
an interval of a few months, or even a year, 
before another lo.ss occurs, the intervals grad- 
ually becoming shorter until rhythmical period- 
icity is established. It is not unusual for one 
or more of these lo.sse.s to be decidedly ex- 
cessive, and to last for a week or two, especially 
in anaemic, ill- nourished, and overw'orked girls. 
Treatment directed towards the anaemia by 
the administration of preparations of iron and 
salts and improvement of the hygienic condi- 
tions is usually successful in quietly establish- 
ing regular periodicity. In a certain number of 
cases, however, the menstrual loss is so pro- 
longed and excessive as to cause blanching and 
syncopal attacks ; this loss, when regularly 
repeated, may lead to death, which has been 
re(*orded in a few cases. No systemic disease 
is discoverable. For such a case a simple 
curetting is of evanescent benefit, and should 
be followed by the application of a cauterizing 
agent, such as j)ure nitric; acid, to the endo- 
metrium, care being taken that the vagina and 
vulva are protected by lint saturated in a 
strongly alkaline solution of bicarbonate of 
soda. Even after this treatment failures may 
occur, in which case it is necessary to ligature 
the uterine arteries or even to remove the 
uterus. 

2. H.emorrhagic Loss during Menstrual 
Life , 

Bleeding daring menstrual life may be either 
menorrhagic or metrorrhagic, depending often 
upon accidental factors as to type, even when 
the same cause is acting. It may be due to 
(i) general conditions, or (ii) local causes. 

(i) The general systemic conditions 
nearly all produce a menorrhagia and comprise 
some anaemias (especially the pernicious form), 
scurvy, purpura haemorrhagica, and, occasion* 
ally, uncompensated heart; lesions. H^mo* 
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philia is usually included, but it is doubtful if 
the evidence at present available is sufficient 
to prove that hfleraophilia exists as a disease 
of the female. Some psychical disturbances, 
chronic alcoholism, and the onset of Graves’s 
disease are real causes. Lastly, altered climatic 
conditions, such as removal to a hot climate, 
often cause menstrual loss in excess, until 
accommodation takes place. 

(ii) The local cautes may, for ( onveniruice, 
and because of certain characteristic syni])toms, 
be arranged under four headings : 

(a) New growths. 

(h) Displacements. 

(c) Inflammatory states. 

(d) Causes which relate to gestation 

(a) Of new growths, the most imiiortaiit is 
carcinonm of the cervix^ which usunlly causes 
irregular bleeding, acconijiaiiied by a cliaracter- 
istic discharge, in patients 30-^15 years old, and 
more rarely at an advanced age. The diag- 
nosis is at once established by jjulpation of the 
friable cervix, for wliich only an ulcerating 
polyp can possibly be mistaken ; the loss is 
usually internienstrual, hut in the later stages 
the haemorrhage is continuous. 

Fibroids, fibroid jiolypi, adehonn/omafa, endo- 
metrial polyjn, carcinoma of the cot pun uicri. 
and chorion-cpilhcliotna form a group which 
may be clinically Indistinguisliahle among 
themselves ; they all begin, in the first instance*, 
as a menorrhagia, and suljsequently the bleed- 
ing may he continuous. In the* ei«se of the 
myomata, the haemorrliage, which is usually 
a jirolongatioii of menstrual loss, dejiends 
upon the jiosition and size of the* growtli. 
Thus, with a submue.'ous fibroid of moderate 
size the haemorrhage may be such as to 
cause blanching, while a subj)eriton(‘al fibroid 
occupying the whole* al de)nien will have no 
appreciable effect on iiienstruatiem. Again, 
the polypi, in relatiem to their size*, produce 
in certain cases the more abundant bleeding, 
which is irregular and comjdicatcd by nee rotie* 
ulceration and foul diseharge. Gare*inonia of 
the body of the uterus is more ee)mnionly 
seen as a postclimacteric haemorrhage, and 
chorion - epithelioma arises u ually in rela- 
tion to a recent pregnancy or jmerperium, 
and is characterized % severe and irregular 
haBmorrhages. New growths of the adnexa, 
broad- ligament cysts, and pelvic tumours have 
no effect on menstrual loss. 

' (fe) Among displacements a typical excessive 
period, prolonged for a day or two beyond the 
normal, is seen with retroflexion and retro- 


version, and aj)peaTs to be due to congestion 
which results from impeded uterine circulation. 
The I0.SS i.s trivial in amount, and a diagnosis 
is readily made on examination. A more 
.severe menorrhagia of recent origin is seen in 
ca.ses of nubinrolufion of tin* uterus ; in th\s 
condition a sliglit metritis i.s ju'escnl in a uterus 
whicli, owing to lack of tone, becomes dis- 
])Jaccd dorsally. IMeiiorrhagia from this cause 
i.s to be distinguished from the single brisk 
lia'iuorrhage encountered oc(*asiona]Iy a mouth 
or more after ])arturition and due to the detach- 
ment of a small jflacental polyp. 

(c) Inflammatory conditions, with the ex- 
(•<‘ption of fibro.sis uteri, seldom i)rocliic.e 
marked loss. Acute infections of the Kterus 
and appendoyes cause excivssivc menstrual loss, 
repeated at the next period. The chronic fonn 
of metritis -known nfi fibrosis of the vtenus 
produe.e.s abundant and prolonged menstrual 
loss, and ranks with a submucous fibroid, a 
polyj). and a n)alignaut growtli in its ability 
to ])rodu(;e a marked and dangerous secondary 
anamiia. Kor its relief nothing siiort of 
liystere(-tomy is to be lelied iqjon. 

Endometritis, per se, is no longer r<*cogiiiz(*d 
as a source of lia'iiiorrliage, although an acute 
endometritis is sometimes associated. Jii cer- 
tain cases of fibroids and fibro.si.s of the uterus 
a much thickened. s()ft-f(*lted, almost villous 
endom(*trium is (*n( ountere(l. and is of eourse 
the actual source of tlie l)h*eding, but is itself 
a manifestation of d(‘e])er-seat( d disease. An 
erosion of the ecreix is an occasional cause 
of trivial and intermittent bloodstained dis- 
eharge. 

(d) Bleeding related to gestation occuis with 
a. ruptured t*xtra-uterine 2 )regnaney, and is 
eharact<*rized liy a variable ^leriod of ainenor- 
rheea with subsequent sudden jjelvie jiain and 
bleeding in which the lieemorrliagic. discliarge 
soon becomes darker in colour. Bleeding in 
the. early stages of jnegiiancy, when not due 
to a threatened abortion, is very rare. Car- 
cinoma of the cej vix and an erosion are 
occasionally found. 

Clinuicteric bleeding. - Much that is incajjable 
of substantiation has been said concerning 
bleeding at the climacteric. In tin* absence of 
any of the factors mentioned as res])onBible 
for bleeding during menstrual life, it may 
safely be assumed tliat as the ovaries atrophy, 
so the jieriods will intermit and disaijpear. 

In the 2 >resence of excessive loss or bleeding 
it is advisable to find out the 2 >athological 
condition res 2 )on.sihle and treat accordingly. 
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3. PosTruMACTEUTC Blkedino 

Po^tcliinactoric ha*iuorrha,"e is that which 
begins after a distinct nienopanse, and the 
lat<*r in life the haMiionhage occurs, the more 
likely is it to he due (a) to malignant new 
growths, of which that affecting the body is 
now the coiuinoner, and is the only malignant 
growth occurring in the mdli))aious uterus, or 
{h) to polypi of endometrial or, less commonly, 
of fi))roid origin. The symptoms are clinicaliy 
indistinguishalde from malignant new growths, 
and it may often happen that the curette used 
for diagnostic pur])oses fails to bring aw'ay 
ty])ical specimens of either, leaving the diag- 
nosis still in douht. Hence many pro(‘eed 
forthwith to a hyst(‘rectoniy in ])ost climacteric, 
bleeding when carcinoma of the «*ervix has 
he(;ii ruled out. Incidentally, it is well to 
rememher that bleeding resulting from a 
urethral caruncle, so common after the climac- 
terie, has been freciuently treated as of uterine 
origin. 

Malignant transformation of a fibroid may 
be another source of bleeding, and is sometimes 
associated with j)yometra. 

Buy DEN Glen DINING. 

MENSTRUATION, DISORDERS OF 

{see Amend HUH CEA ; Dysmenouuhosa ; 

MeNOUUHA(31A and Mrtuokuhac.ia), 

MENTAL DEFICIENCY ACT, 1913.- 

Mentally defective jjersons within the meaning 
of this Act are divided into four groii 2 )s and 
defined as follows, hliotx are i)ersons so 
deeply defective from birth or from an early 
age as to be unable to guard themselves 
against common 2 )hysical dangtn's. Imbeciles 
are persons in whom there exists from birth 
or from an <‘arly age mental defectiveness not 
amounting to idiocy, yet so pronounced that 
they are inea[)able of managing themselves or 
tluiir affairs, or, in tin; cast; of children, of being 
taught to do so. Feeble-minded persons are 
those in whom there exists from birth or from 
early age mental defectiveness not amounting 
to imbecility, yet so j)ronounced that they 
require care, su])ervisioii, and control for their 
own protection or for the j)rotection of others, 
or, in the case of children, that they by reason 
of such defectiveness appear to be perma- 
nently incapable of receiving proper benefit 
from instruction in ordinary schools. Moral 
imbeciles are persons who from an early age 
display some permanent mental defect coupled 
with strong vicious or criminal propensities 


on which punishment has had little or no 
deterrent effect. (For the symptoms and 
treatment of cases falling into these groups, 
see the article Idiocy, Imbecility, Feeblb- 
MINDEDNE-SS, MORAL IMBECILITY.) 

How defectives may be dealt with. — 

Persons defined as above may be dealt with 
under tlii.s Act by being sent to an institution for 
defectives, or by being placed under guardian- 
shi]). This may be done at the instance of the 
2 )atient's ])arent or guardian if he is an idiot 
or imbecile, or at the instance of his parent 
if, though not an idiot or an imbecile, he is 
under the age of 21. In these circumstances 
two certificates have to be signed by two 
(lualified practitioners, one of whom must be 
a medical practitioner aj)proved for the pur- 
}>ose by the local authority or by the Board 
of Control, and also signed, when the defective 
is not an idiot or an imbecile, by a judicial 
authority recognized for the purposes of the 
Act, stating that the signatories of the certi- 
fivatvs are severally satisfied that the j>er8on is 
a defective, and specifying the class to which 
he belongs, accompanied by a statement, signed 
l)y the ])arent or guardian, giving prescribed 
particulars with respect to him. 

There are other circumstances in which a 
defe(;tive jierson may be jfiaced under care : 

(1) If he is found abandoned, without visible 
means of 8uj)i)ort, neghujted, or cruelly treated. 

(2) If he is found guilty of any criminal offence, 
or is ordered, or found liable to be ordered, 
to be sent to a c(‘rtified industrial school. In 
this event the court may postj)one sentence 
of committal to an industrial school and direct 
that a petition be presented to a judicial 
authority under this Act with a view to obtain- 
ing an order that he be sent to an institution 
or placed under guardianship ; or, in lieu of 
I)assing sentence, the court may itself make an 
order which shall have the like effect. (3) If 
he is undergoing imprisonment or penal servi- 
tude, or is in a place of detention by order of 
a court, or in a reformatory or industrial 
school, or in an inebriate reformatory, or is 
detained in an institution for lunatics or a 
criminal lunatic asylum ; in any of these cir- 
cumstances the Secretary of State, acting upon 
the certificates of two duly qualified medical 
practitioners, may order the transfer of the 
j>atient to an institution for defectives, or 
that he be placed under guardianship. (4) If 
he is an habitual drunkard within the meaning 
of the Inebriates Act. (5) If the local eduoa* * 
tion authority notifies to the local authoritj 
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under the Act that an individual over 7 years 
of age is incapable of receiving benefit in special 
schools or classes, or cannot be instructed with- 
out detriment to the interests of tin* otlier 
children, or in resfiect of whom the Jloard of 
Education certify that there an* sjiecial circum- 
stances which render it desirabh* that he should 
be dealt with under the Act by way of super- 
vifiion or guardians]) ip ; or if he is about to 
be discharged from a special scliool. on or 
before attaining the aji** of Mh and the local 
education authority is of opinion that it wopid 
he to his benefit that Ik* should he s(*nt to an 
institution or ])lac(*d under guardianship. (0) 
Jf, being a woman. sIk* is in n*ceij»t of }>oor 
relief at the time of giving hiith to an ilh*giti- 
mate child, or \\lien jucgniint of such child. 

Effect and duration of orders. — An 
order authorizes tin* cotiveyance of a defec- 
tive person to, and his reception in, tlx* insti- 
tution named in the order, sit jiny ti)ue within 
fourte(‘n days (or, if the jicr^ou is in a ])la((* 
of safety, within twenty-one days) after the 
date of the order. An ord(“i e.xpires at the 
end of one year, unless continued hy tlx* Hoard 
for successive ]>eriods of five y<‘ars ujuui con- 
sideration of re))orts and c(*rt ificat<‘s submitted 
to it. If the defective [lerson was sent to an 
institution or idaced under guardiaiishij) be- 
fore he was 21, the case is r(*considered hy the 
visitors apjioiiited tinder tlie Act, within three 
months after he attains tliat ajjc. Jn cases 
where a defective has been ]»la(‘ed by Ids jiarent 
or guardian in an institution, or under guardian- 
ship, it is lawful for tlie ])urent or guardian 
to withdraw the ])ati<*nt at any time on giving 
notice iti writing to tin* Hoard, unless the 
Board determines within fourte(*n days aftt*r 
receiving tlie notice tliat further det<*ntioii is 
required iji the interests of the defective. Jf 
the Board does so det^U’mine, no further notice 
by the i)arent or guardian is allowed till after 
the expiration of six months from the last 
previous notice. The manageis of any (crti- 
fied institution or house or ap 2 )rov(*d liome may 
discharge any defective placed there on giving 
one month’s notice to the Board and to the 
parent or guardian of the defective. \Vhen 
the mental condition of a person detained in 
an institution for deftetives becomes such, or 
is found to be such, that he ought to be trans- 
ferred to an institution for lunatics, the Board, 
or the managers of the institution for defectives 
with the consent of the Board, shall cause steps 
ior having a reception order, under the Lunacy 
.Acts, made for his removal, provided that. 
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if the defective has been i)laccd in the insti- 
tution for defc( tiv(*s }»y his j)arent or guardian, 
Oj)]K»rtunities Iiave b(*en given to the parent 
<»r guardian of talcing such steps himself. On 
the other hand. wh(*n the mental condition of 
the ]»aticiit in an institution for lunatics is 
found to he sm h that he ought to be transferred 
to an institution for def(*ctiv(*s, mcasun*.s may 
be taken to that (*iid ('itlx'i’ by the Board or 
with its coji'^cnt. 

Anv count v court jixlgi^, police or stipencli- 
ai'v magistrati*. or s]>ccially aj)pointed justice 
wlx) is a jixliciiil aiitliority for the purpose of 
tlx* Juiiiacv Acts, is a judicial authority for 
tlx* piirj)Oscs of this Act. 

Tlx* central authority (ouslituted l.>v the 
Act is the old Jfoard of Commissioners in 
Lunaev, somewhat enlarged, and is charged 
\Yith the general su])eriiiiendenco of matters 
relating to the sujiervisioii, protection, and con- 
ti(»l of defectives. The local authority for 
the jturposes of the Aet is the Council of the 
County or the ('oiineil of the Borough. The 
duties of a local education departm(*nt are 
to ascertain what children within its area 
are (l<*fecTive ; wliat children by reason of 
jueiital defect are incajiable of receiving 
benefit from instruction in special schools 
or classes; and to notify the local authority 
of tlx* naim*s and addresses of defective 
children. 

A ]>ersoJi desirous of receiving defectives at 
his liouse for jirivati* profit may apjdy to the 
lioard for a certificate, and the JJoard, if 
sati.^ied, may, on payment of a fee, grant a 
certificate subject to such conditions as they 
may impose : and a certificate so granted con- 
tinues in force for the period for which it is 
granted, or until rcv()k(*(l or resigned. 

E. 1). Macxam.^ua. 

MENTAL TORTICOLLIS {nee TdJ’.ticoj.lis 
AXD AVrYNKCK). 

MERALQIA PARiCSTHET ICA.— Neuritis 
of the external cutam‘ous nerve of the thigh, 
named nieralgia para*stlietica by Both, is juac- 
tieally limited to the male sex. i’ain referred 
along the front and outside of the thigh, 
aggravated by walking and standing, is often 
combined with soreness of the skin to touch, 
and at the same time diminished recognition 
of light pin-])rick and liner tactile discrimina- 
tion. The external cutaneous nerve pierces the 
fascia lata hy means of a small tunnel, in which 
the nerve may become comjjressed or nipped. 
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especially at its upper margin. This damage 
of the nerve may occur suddenly as the result 
of a muscular effort, as in a patient, a man of 
63 , who strained his right leg in {)ushing a 
heavy iron safe with his knee. Two days 
later, ])ain and soreness a])}ieared along the 
front and outside of the thigh owing to a 
traumatic neuritis of the external cutaneous 
nerve. 8oiiietim(‘s the symptoms affect also 
the territory of the anterior crural nerve. They 
may be associated with alcoholism or diabetes, 
or other caus<‘ of toxa'inir neuritis. Treat- 
ment by galvanism and ionization should 
always receive a good trial la'foi‘(’i resorting to 
the more drastic remedy of opfTating to free 
the 7ierve by ijicising the fascia lata at the 
jioint when; it is pierced by the external 


cutaneous nerve. 


AVilfukd JI.akius. 


MERCURY, POISONING BY ( -see 
A^'D P0IS0^’IX()). 

MERYCISM (.see Stouacii, Fi’.nc'Tioxal 1 )is- 
OKDEKS of). 

MES AORTITIS (.see Aoutitjs, SyriiiLiTic). 

MESENTERIC VESSELS, EMBOLISM 
AND THROMBOSIS OF.- The clinical 
manifestations ju’odueed hy oeclusion of the 
mesenteric \’essels ar<^ rarely sufficiently dis- 
tinctive to permit of une<iui vocal diagnosis. 
Only a certain ]tro[umion of vascular occlusions 
is followed hy infarctioji, and even where in- 
farction occurs it is rare for all the typical 
symptoms enumerated helow to be ju-esent. 
Much less is it possible in tlie ]>resent state of 
knowledge to distinguish elinieully betw(‘en 
lesions arising from occluded arteries and 
occluded veins. Arterial occlusums aj^pear to 
be rather more eonimon than venous (when the 
sur\’ey is not limited to surgical eases), and in 
some ijistanees simultaneous occliKsion bf)th 
of arteries and of veins o<'eiirs. Obstriietioii 
of the meseiiterie veins is to be attributed to 
thrombosis ; arterial obstruction may be due 
either to thrombosis or to embolism, and the 
latter is indeed the more frequent. While 
the sligliter dt*grees of occlusion may lead to 
extreme engorgement, ])roeeeding in some cases 
to limited ulceration or perforation of the 
intestine, it is only when complete stagnation 
of blood occurs that a gross necrosis (infarction) 
of a portion of intestine results. Hsemorrhagic 
infarction of the intestine is the rule, anaemic 
infarction the exception. The suijerior mesen- 
teric vessels are involved more frequently than 


the inferior. Numerous casea were enoouiitered 
in the late War as a result of gunshot injuries to 
the mesentery. Mesenteric occlusion is of rare 
occurrence in children. 

Symptomatology and diagnotit.— 'The 
onset is sudden, with acute abdominal pain. 
Vojuitiug of bloodstained fluid and the passage 
hy tlie bowel of a profuse quantity of blood are 
not infrecpieiit. The ])afient may show signs 
of profound collapse. Jn (»thcr cases there is 
constipation, and tin* clinical jneture is that 
of acute intestinal ohstructum •with the early 
addition of signs of ])oritonitis. Abdominal 
explorati(»ii rt'vcals intense* congestion or even 
comnu'neing gangrtuie of the affected bowel. 
'Fix* juescjiee of t ertain associated lesions may 
be of material assistance in arriving at a 
diagnosis. Of these the more imj)ortant are 
valvular lesions of the heart (arterial embolism 
or venous thrombosis), degeiu'rative diseases of 
blood-vessels (aiterial thrombosis), cirrhosis of 
liv(‘r (downward s])read of thrombosis from 
portal vein), upp<‘ndieitis, and inflammation of 
the female p4‘lvi«* organs (infective thrombosis 
of veins). TA’idcnce of prcc(‘ding or simultan- 
eous emi)(>lie oeclusion of other vessels would 
furtlu*r stnuigthen the jn’ohahility. 

Treatment* - - Laparotomy, unless some 
such condition as ule<*rati\'e endocarditis forbid, 
should l)(‘ performed as soon as possible. Re- 
section of the a fleet ed ])ortion of the intestine 
and mesejitery, wh(*n this is possible, holds out 
tlie only liopt* of 7(‘eov(‘ry. In cases secondary 
to an infective focus, such as an inflamed 
a|)pendix, the infective focus should also be 

C . E. Lakin. 

METH>EMOQLOBIN>EMIA (see CvAN- 
osi.s). 

METH/EMOGLOBINURIA (see Urine, 
Examination of). 

METRITIS (see Endometritis, Endocer- 
viTis AND Metritis). 

METRORRHAGIA (see Menorrhagia and 
Metrorrhagia). 

MICROCEPHALY (see Skull, Congenital 
Abnormalities in Shape of). 

MICROPHTHALMOS (see Eye, Congeni- 
tal Anomalies of). 

MICR08P0R08I8 (see Ringworm). 

MICTURITION, FREQUENCY OF (m 

Urine, Variations in Amouj^t op). ' . 
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MIGRAINE 


MIDDLE-EAR DISEASE Otitis). 

MIGRAINE. — Hcniif Tania, or or 

megrim, is a vaso-inotor neurosis of tlie ])ia 
arachnoid and cortex. Heredity is extreim*ly 
common in this diseasi*, and in cc itain families 
migraine oftcm alternates with otlier neuroses 
such as epilei)Hy, insanity, liysteria, and som- 
nambulism. ]t is often said to be es])ecially 
common in highly int<‘llectual subjects, but an- 
alysis of ])rivate and hosj»ital records scarcely 
bears this out. v\s a rul(‘, migraine can be 
traced back to tin* (‘ally years of childhood, 
when the attacks are ajtt to b(‘ known as 
bilious h<;adach(‘s. 

A characteristic attack of migraine consists 
of unilateral hcadaclu' sjTcading from the 
eyebrow and forelic'ad over the top and back 
of the head. 

Symptomatology.— Often beginning as a 
dull pain on awak(‘ning. tin* lu'udache increases 
in intensity to such a degree that the sufferer 
may have to lii^ down in a dark(m(‘d room with 
all noise and vibration excluded as much as 
jiossibh*. The ])ain may last for twelve to 
forty-eight hours, when v<uiiiting follows. In 
some cases vomiting occurs early in the attack 
and may continue for hours, during which the 
pain continues unabated. For migraine that 
is associated with indigi'stion, sec Stomacmi, 
Functional Disoudeks ok. 

The more tyjiical cases of migraine have 
various warnings before tin? onset of the head- 
ache. A few notice, some hours Ix'fore the 
onset of the attack, an exce.s.sivi? sense of w<‘ll- 
being, and perhajis inordinate ajipetite. A 
fairly common jirecursor of the headache is a 
visual scotoma, which may take various forms. 
In some cases the sudden onset of homonym- 
ous hemianoj)ia ush(‘rs in the attack, vi.sion 
recovering after about twenty minutes, and 
then the headache commences on the opjio.site 
side to the blind fields. In others, blurring of 
central vision begins the attack, the scotoma 
opening out in horseshoe form towards th(‘ 
periphery of the visual field, with jn'ismatic 
colours disjjosed in angular formation in its 
margins, the so-called fortification sjiectrum,’' 
or scintillating scotoma. Either unilateral or 
general headache ususlly follows after twenty 
minutes or half an hour. Occasionally a psy- 
chical aura is met with, or an intellectual aura 
in which a certain scene recurs in each attack, 
apparently before the eyes of the sufferer. 
Bilateral hemianopia causing temporary com- 
plete blindness is very rarely described as a 


warning. In a few subjects, tingling is felt 
along the lips and tongue, with ajihasia when 
the .syiniitom.s arc right-sid(‘d ; and in a 
small ]»cr(.‘entagc of cases, ])aresi.s of an arm, 
and rarelv of a l<*g, may also b(* experienced 
f(_)r a (piarter of an liour or so. Occasionally 
.such warnings occur witlioiit the subsequent 
hcadaclies ; 1 liave known an instance of a 

man who .snffen'd sev(‘rely with migrainous 
headaches |)r<'c(*(l('d hy a h(‘niianopic scotoma, 
who.se son ru'ver had tlu* headache hut on 
three occasions rxpcrienc(*d complete h(?ini- 
ano])ic Ijliiidnc.ss of a tt‘mj)orarv character. 

The pathology of the disca.sc is sjx'culative, 
hut in all ju’obability the stage of the aura, 
or warning, con.si.sts of a vaso-motor S])asm 
aff(‘cting the mening(‘s and cortical vessels, 
cspc'ciallv in tin* occi]htal arcNi. In this stage 
oj)hthalmo.sco])ic olxservation of the retina may 
show narrowing of the firtcria centralis retinae, 
succ(‘<*de(l, when the headache sots in, by 
dilatation of the vessel, with throbbing of 
the carotid and temporal artei’i(?s. This head- 
ache, which is agonizing and excruciating 
tortiiie to some patients, is ]>ossibly due to 
dilatation of tli(‘ cortical and meningeal vessels 
succeeding the ])revious s])Osm. On two occa- 
sions I have known the liemianopic aura (ff 
migraine lM‘(*ome jx'rmanent blindness, which 
is suggestive of ^’a.so-motor spasm jiroducing 
thrombosis in tlie half-vision centre. A curious 
sym])tom ex]x‘rien(?(‘d by a f(‘w suff(‘rers from 
migraim* is a hemianojjic dream in which there 
occurs at regular inttTvals th(‘. same scene, a 
house or landscape, of which only one half is 
visible. ]n soim* other sufferers from migraine, 
terrifying dreams, usually of lire, may precede 
an attack. 

I’liere is undoubtedly a close connexion in 
many cas(‘s between migraine and ej)ile])sy ; 
the two di.seases may alternate in the same 
family, and indeed in the same patient. More- 
over, the visual aura of migi*aine — namely, the 
.scintillating scotoma or h(?mianopia — may pre- 
cede the fits as well as the ordinary migrainous 
attacks in these jiatients. The headache, too, 
which usually follows ej)ilcptic fits recalls that 
of migraine. Finally, migraine, like epilepsy, is 
often brought on by excitement, worry, hot 
stuffy looms, or heavy meals. 

Quite an ajipreciable ])roi)ortion, perhaps 
10 per cent., of sufier(?rs from migraine bave it 
in a form which 1 term migrainous neuralgia. 
In thes(‘, cases the painful attacks may be 
])ractically limited to one side of the forehead, 
temple, and cheek ; it is not uncommon for 


296 



MIKULICZ’S DISEASE 


this condition to be mistaken for ciironic tri- 
geminal neuralgia. However, questioning will 
usually elicit the fact th\t 5-10 per cent, of the 
total number of atta(;ks occur on the other side, 
though always witli much less severity : while 
trigeminal neuralgia is only rarely bilateral. 
The pain is more constant than that of tri- 
geminal neuralgia, lasting for hours, and not 
brought on by eating, talking, or other move- 
mejits of the face or jaw. Sufferers from this 
form of neuralgia will usually confess to a 
sensation of nausea during the attack, even if 
actual vomiting does not occur. Tenderness 
over the eyebrow, temple, or anterior scalp is 
the rule. 

Treatment.— Tfest in bed, with tlie room 
darkened and with p(‘rfect quiet, is always 
best for a bad attack of migraine. Food, as a 
rule, is not tolerated during the jaiin, but (»c(‘.a- 
sionally considerable relief is brought about 
by a dose of as]»irin or amidopyrin ; in severe 
cases 3 or 4 gr. of veronal and j',, gr. of licroin 
may be added. Freventive treatment often 
succeeds in diminish iiig the frequency or 
severity of the attacks. Bromide is the most 
valuable drug for tliis piirjmse, and in some 
cases considerable benefit folloWv'^ a course of 
bromide with a little stryclininci and nitro- 
glycerin. Wilfred Harris. 

MIGRAINOUS NEURALGIA {see Sf.V- 
ralgia), 

MIGRAINOUS OPHTHALMOPLEGIA 

{see OrilTUALMOPLF.G I A ) . 

MIKULICZ’S DISEASE.— Chronic bilateral 
swelling of the lachrymal and salivary glands, 
of unknown origin. 

Since the first de.scrij)tion ])y Mikuli<*.z the 
tei'jn has been used to include other conditions 
in which a bilateral swelling of these glands 
forms only a part of th(3 jheture, and the 
following forms have been indi<*ated : (1) Sym- 
metrical swelling of the salivary and lachrymal 
glands ; (2) symmetrical swelling of the sali- 
vary glands alone ; (3) symmetrical swelling 
of the lachrymal glands alone ; (4) symmetrical 
swelling of the lachrymal and salivary glands, 
or of both, in association with enlargement of 
the spleen or lymphatic glands ; (5) similar 
swelling of the lachrymal and salivary glands 
with alterations in the blood, indicative either 
of a severe anaemia with lymphatic pseudo- 
leukaemia and aplasia of bone-marrow, or of 
true leukaemia. 

Etiology. — The association of inflammatory 


conditions of the mouth, nose, and pharynx 
suggests an infective origin for true Mikulics’s 
disease, whether the symmetrical enlargement 
of salivary and lachrymal glands occur alone 
or is accom[)anied by enlargement of the 
lymphatic glands. Rarely, the syndrome ap- 
}H‘ars to be congenital, hereditary or familial, 
(lout, tubercle, syphilis, and, as has been men- 
tioned, Icukeemia, are other causes. Sialodo- 
chiti.s fibriuosa is an unusual affection which 
may produce [)art of the syndrome ; there is 
.symmetrical enlargement of one or more pairs 
of salivary glands, generally of the parotids, 
but the. swelling occurs intermittently, is 
sudden in onset, often provoked by the taking 
of food, and sometimes painful at first and 
accompanietl by fevor. It is duo to a fibrinous 
inflammation of the, salivary ducts, and plugs 
of fibrin have been removed from the orifices 
of the ducts, from which they projected into 
the mouth. 

Prognosis. — In true cases disfigurement is 
tlie only itnportant disability. This and the 
slight occasional discomfort disappear in the 
counse of a few years. The prognosis of cases 
in which the syndrome is symptomatic of leu- 
kaunia, gout, syphilis, or tubercle is essentially 
that of the primary disease. 

Treatment. — Any local source of chronic 
infection, such as oral or nasal sepsis, should 
he attended to, and the general health should 
be im})roved as much as possible. Arsenic in 
large doses a])pears to bo the most successful 
nunedy Exposure of the swellings to X-rays 
leads often to improvement and sometimes to 
cure. Eradication by surgical means has been 
employed. For the syphilitic and tuberculous 
ca.ses aj)propriate treatment is, of course, 
indicated. Potassium iodide has been found 
beneficial, even in the absence of ascertained 
syphilis. Frederick Langmead. 

MILIARY TUBERCULOSIS {see Tuber- 
culosis, Acute General). 

MILIARY TUBERCULOSIS, AOUTE 

{see Pulmonary Tuberculosis). 

MILIARY TUBERCULOSIS OF PERI- 
TONEUM, AOUTE {see Peritonitis, 

Tuberculous). 

MILROY’S DISEASE {see (Edema). 

MINERAL WATERS {see Hydrotherapy ; 

Spa Treatment), 

MINER’S LUNG {see Fneumonoconioses). 
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MOLES 


MINER'S NYSTAGMUS.- An affection of 
the nervous system in which the eye symjrtoiiis 
may be more pronounced than those of other 
parts. It is found among coal miners, and, 
although many observers say that it occurs 
in no other occiijiation, 1 believf* that well- 
authenticated, though isolated, cases liave been 
reported among ironstonei miners and ])Iate- 
layers. Since 11)07 it has bei'u sclu'diiled as an 
oc(;uj)ational diseasi* under tin* Woi'kim’ii's 
Compensation Act . 

Etiology.- The thr<U' most imj)ortaiit factors 
are (1) defi'ctive illumiiiutioii dne to the low 
candle. ])ower of tlie safety laiuji, (2) refractive 
errors of tlie. eye, and (.‘i) the fnMjuent injuries 
wliich miners sustain during their work, more 
(^specially injuries to the c;ye itself. 

Heredity ajipears in some cases to be a jin*- 
disposing cause. 

Symptomatology.-— .Alimu's nystagmus 
should be regarded not ns a disease limited 
to the eyes, hut as a general nervous disf'ase 
of which one symptom is nystagmus or o.scilla- 
tion of the eyehalls. In a typical case other 
symjdoins are gcmerally found, namely, head- 
aches, nausea, attacks of giddiness, sleep- 
lessness, and g(‘ueral neura.stheiiie. syinjitoms 
such as m*rvousn<‘ss, arterial tlirobbing, a 
quickened pulse, exaggerated kiu'e-jerks, and 
increased vaso-motor irritahilitv. Aleut al .svm]»- 
toms of a serious nature occasiomdlv oeeur. 
The subjective (‘ve syiiqitoms are failure of 
sight, photophobia, and night -bliiidiie.ss. but the 
most characteristic eomidaiiit is that the lights 
in the pit, or on tiie surface at night, jump 
about or flicker. 

Physical signs. — The most imjiortant jdiysicid 
signs, besides the nystagmus, are ohmic s].asm 
of the eyelids, muscular trcmiors, especially of 
the head and eyebrows, and a characteristic 
gait; the jfatient walks stiffly, endeavouring to 
compensate for visual defect by throwing 
the head hackwaids, keejnng the eyes down 
with drooping (*ve]ids. I’he movement of the 
eyeballs i.s rotatory, and involuiitarv. Iloth 
eyes are nearly always affected, but the move- 
ment may be different in direction. 'J’he 
oscillations vary frt)ni 100 to 300 per minute, 
and in the vast majority of ca.ses both eyes 
move at the sam * rate. Clonic spasm of the 
eyelids is a common physical sign, and some- 
times the most prominent. It may be an 
early sign, but is sometimes a late one, and 
often it remains after the nystagmus has ceased. 

Diminution of visual acuity and contraction 
of the visual fields, especially for white, blue. 


and red, arc usually jircscnt. Paralysis of ac- 
commodation <*xi.sts in nearly all typical cases, 
and injection of the eyelids and the eyeballs 
is frecjuently found. 

Diagnosis. — It is most important to decide 
whether tlie sym]»toins arc due to the patient's 
employment or not. Oscillation of the eye- 
balls is a.ssociHted witli .se\'eral diseases of the 
brain and sjuiial cord, notably Friedreich's 
ataxia, di.sscminatcd sclciusi.s, and cerebellar 
lesions, as well as with .some congenital diseases 
of the eye. but tlie bistorv of the case and the 
]>re.‘^enc(> (if oilier .syiujitoms .sliould be sufficient 
to make tlie diagnosis of miner’s nystagmus 
c(‘rtain. In no other condition are oscillation 
of the (‘vc'balls and clonic spasm of the eyelids 
a.s.'^ociated. 

Treatment.- In severe cases the jiatient 
.should give up work completely, liave a ])ro- 
loug«‘d re-st, and never ndurii to work under 
ground. In all case.s refractive errors should be 
corrected by glasses, and the general neuras- 
tlumic symjitoiiis treated on the usual lines. 
Prevention consists in increasing the illuminat- 
ing power of tlu‘ sah’ty lamp, improving the 
ventilation of mines, and excluding from them 
men with refractiv(^ errors. 

Fuaxk. Sit UFrLE uotti am. 
MIOSIS (.y(T Eye, Examination of). 
MISCARRIAGE (.see Abortion and A1i.s- 

CARRIAOi:). 

MITRAL INCOMPETENCE (sec Valvu- 
lar Disease, CaRONic). 

MITRAL STENOSIS {see Valvular Dis 
ease, (.'hroniu). 

MOIST GANGRENE {see Ganorene of 
THE Extremities). 

I'^OLAR pregnancy {see Preo nancy, 
AIolar). 

— A mole is a congenital localized 
alteration of the colour or structure of the skin, 
generally with incueased pigment and abnormal 
growth of hair, (In the Continental sense of 
the term, all congenital circumscribed growths 
of the skin are nsevi.) 

Etiology and pathology. — Aloles are due 
to some deveio])mental error of growth, and 
are probably always present at birth, although 
they may not become visible until some weeks 
or months or even years afterwards. They are 
often attributed by the mother to maternal 
impression. Histologically, “ soft ” moles are 
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MOLLUSCUM CONTACIOSUM 


characterized by collections of large oval cells 
situated in the corium which have become 
separated from the surface epithelium. When 
malignant degeneration occurs in a mole the 
resulting growth is a carcinoma. “ Hard ” or 
papillary moles come into a different cate- 
gory ; they form papillomatous outgrowths 
which, microscopically, show thickening of the 
horny layer and epidermis, and are often 
arranged in imilatcral lines or bands. 

Symptomatology. — Moles vary enormously 
in character according to the particular skin 
structure predominantly involved ; they are 
also very variable in nurnher, in size, and in 
shai)e. A common form wliich occurs on the 
face or back or other i)art of the body is a 
smooth pigmented lenticular patch often cov- 
ered with fine or (;oarsc hairs -pilo.sKs). 
This variety of mole may affect large areas 
of the body such as the " bathing-drawers 
area,” causing great dishgurement. iVnother 
typo is raised and fleshy owing to the develop- 
ment of fatty and connective tissue {tutviis 
lipamatodes), and the surface may be ridged 
or furrowed like the convolutions of the brain 
{cerebriform nmus), or niamillatcd or warty 
{naviis ‘papillowatosus, navus rernwoav.s, etc.). 

The hard papillary mole also varies in a[)})car- 
ance and extent. Often it takes the form of 
lines or bands made up of wart-like projections 
{nccviis linearis, etc.) ; these may be soft and of 
the same colour as the skin, or horny and 
deeply pigmented. They are usually unilateral, 
but may occur on both sides of the body. 
Probably many of the cases described as 
ichthyosis hystrix, in wliich there are large 
pigmented horny projecting masses, may be 
regarded as linear nsevi. 

Treatment.^ — The treatment of moles de- 
pends upon tlieir size and number and situa- 
tion. Small pigmented moles may be removed 
with the electrolytic needle, using the negative 
pole and a current of 1-3 ma. If there are 
coarse hairs, these may be removed in the same 
way, and the rest of the mole will usually dis- 
ajipear. For larger non-hairy moles the aj)- 
plication of solid carbon-dioxide snow is a 
good method. A stick of the same diameter 
as the mole is applied to it with firm pressure 
for about thirty seconds, and the application 
is repeated at intervals of about three weeks 
until the lesion has disappeared. Since tho 
application is followed by a rather severe 
reaction, large moles can only be dealt with 
piecemeal, and many applications may be 
required. Alternative methods are painting 


with chemical caustics, such as nitrio or tri» 
chloraeetic acid, excision followed by Thiersch 
grafts in the case of moderately large moles, and 
treatment by means of the galvano-cautery, 
diathermy, radium, or X-rays. Very extensive 
cases are best left alone, and it should be 
remembered that any method which falls short 
of complete destruction of the growth, especi- 
ally in t he deeply pigmented moles of adults, 
may lead to malignant changes. Any mole in 
an adult that shows signs of active growth 
should be freely excised without delay. 

S. E. Dore. 

MOLLITIES 088IUM {see Osteomalacia). 

IVIOLLU8CUIVI C0NTAQI08UM.— An in- 
fection of the skin causing the formation in 
it of small tumours varying in size from a 
tiny dot to a ]iea, often arranged in groups. 
As the name indicates, they are contagious, 
as has lu'cn proved by experijuent. The in- 
fective agent is ])rohal)ly nltramicroseo})ic. 
Children are more oft»‘n affected than adults. 
The histological a])j)earaii('e8 arc cliaracteristic ; 
the eells of the Malpighian layer proliferate, 
giving rise to an oNoid mass wliich raises up 
and flattens out the surrounding epithelium. 
Tin; c(‘ntrc undergcK‘S a peculiar degeneration, 
forming lobules containing a curdy mass of 
degenerated cells, the “ moUusciim bodies.” 
Not infrequently an inflammatory reaction 
from coccal infection oc.curs ; the original 
lesion is tliereby considerably modified, an 
inflamed jiapule replacing the pearly umbili- 
cated sessile tumour. In the groins and on the 
scalp, in rare instances, a hypertrophic form 
may ha mat with, resulting in large tumours 
bearing a suj)erficial resemblance to a malig- 
nant growth. Treatment consists in evacuat- 
ing the contents by simple pressure or after 
incision. If the latter plan be adopted, care 
should be exercised to avoid damaging the 
healthy skin and causing scarring. If the area 
is previously painted with tincture of iodine, 
and after the little operation a second applica- 
tion is given, tlie likelihood of cure is increased. 
Some prefer to use the curette or cautery. 
When the lesions are in the neighbourhood of 
the eye, precautions should be taken to avoid 
con j uncti vitis . When secondary infection takes 
place, cure usually results. The giant forms 
demand free excision. jj MacCosmac. 


MOLLUSOUM FIBR08UM (see Bkim, 
Fibromata of). 
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MONOPLEGIA. -This is a term a])]>lied tf» 
paralysis of one limb, and may dej)end on 
many different ])athologie-al conditions that 
involve either the U])per or the lower motor 
neurones concerned in th(‘ innervation of the 
limb. Jt is, however, ustially limited to sjiastic 
paresis due to disease* of the iipjier motor 
neurones. 

There may lx; either a crural or a brat hial 
monoplegia ; its niosf common cause is a 
vascular lesion that damages the corresponding 
motor area, since focal lesiojis of the pyramidal 
tracts below the cortex are less liloily to pi< k 
out the fibres destined for the voluntary con- 
trol of one limb only. In inost cases the re- 
striction to one lim)» is only a])])arent ; when 
there is a bra<‘hial monopl(*.gia the. r«*jlcxes of 
the homolatoral h‘g are usually disturbe*!, or 
careful examination may rt'veal a slight juiresis. 

A local l(*sion of the grey matter of the 
cervical cord (lan produce jjuralysis limit'd to 
one arm, hut this is a ilacc-id and atrophic 
weakness. The most typical cases art* tliose 
in which a lesion of om* lateral column IjcIow 
the first dorsal segment causes jiuralysis of the 
Iiomolateral leg, j)ut even here the .symj)ton»s 
are not strictly limited, as sensory disturbances 
of the ifrown-Setjuard type can be usually 
found on the oj)]»osite side. 

One of the mo.st (‘(uamon causes o'" mono- 
plegia is disseminated sclerosis, as a jtatch of 
the disease may for a time aff(*( t one limb 

only. 1 , 

'lOHDON JloLMK.S. 

MONSTERS. — A monster is defined a.** a 
child born with a deformity so ]»rouounce(l as to 
interfere with the general or htc.al develojuneut 
of the body. 

Monsters may la* single or (hmble. Singh* 
ones arc more commoji than double, and on the 
whole are more lichh* to give ris<* to diflicult 
labour, as the double monster is usually born 
prematurely. Aborted ova show a compara' 
tively high percentage of monsters. 

Etiology. — Heredity jdays a jiart in the 
production of monsters. Injury to the uterus 
or disease of the uterus or membranes mav do 
so likewise. De'’eio]>mcnt of the fmtus mav 
be interfered with at an early stage by tiie 
circulation of abnormal cheuiical substances in 
the blood of the mother. Syphilis is respon- 
sible for some cases. 

Diagnoiit. — Before the onset of labour, 
abnormalities such as anencephalus may be 
suspected on abdominal examination. The 
presence of hydramnion or exceptional abdom- 


inal enlargement suggests the possibility of 
monster-forjuation. though the condition is 
u.siial ill multi])le pregnancy. In cases in which 
Capsarean section is jiroiiosed as a means of 
delivering a j)ati(*nt with small ])elv'ic measure- 
ments, if the fo'tal ]»arts cannot hi* defined, or 
if tin* abdomen is unduly large, resort to an 
X-ray examination should )»e made before 
operative measures arc undcTtak<*n. Doulae 
monster.-- an* not diagnosablc by jialjaation, 
excejtl perhaps as twins. 

Hiiring labour, unusual delay in the entiance 
to the j>clvis of the ])resenting ])art. or. after a 
portion of the child has been born, secondary 
delay, leads to siis]»icion. In these cireuin- 
staii«'<‘S internal examination under an anaes- 
tlietie should be tliorongli, tin* whole hand, if 
ueee.s,sary, b(*ing introduced into tb(* uterus. 
.As abnormalities are frequently multiple, such 
an a))j)earanc(‘ as that of s])ina bifida in a 
br(*»*(h ease should jirepan* one for further 
almormality. 

Treatment.- Satisfactory treatment for the 
mother, in all casi's of dystocia caused by the 
])resence of a monster. d(*iM*iids on accurate 
diagnosis. As t Im cliild need not be con- 
sidered. ain)»le time should he giv(‘n for spon- 
taneous deliv(*ry, if this is likely to occur. If 
not, tlie reduction in size of tiie jiarts which 
will not jaiss llirongh the maternal passages 
should be comjilete before delivery is attempted. 

Varieties. -The most common forms of 
single monster aiv : 

1. Tho.sr due to incomph*t(‘ closure of the 
luedullarv canal, the most marked exaiiijile 
being tin* UHemrphalic fentus. In this the 
vault of the cranium is absent, the brain uii- 
d<‘V(*lop(*d. the neck rigid and the shoulders 
broad. 'J'he fa*t us usually im^sents by the face, 
and delivery is often spontaneous. There may 
be difficulty in the ])assage of tln^ shoulders, 
partly bei-ause they are unduly broad and ])artly 
l>ecause the ill-developed liead lias caused only 
partial dilatation of the c(*rvix. 

Cleidotoniy, double if re(^uired, should be 
]K‘rforjiu*d, and gentle traction applied to the 
head witli tin* eianioclast, the cervix bcung eased 
over tlje shoulders witli two fingers of the free 
hand. Delivery by the breech is simple in 
the.se cases, so that podalic version should be 
performed where juacticable. A diagnosis is 
frecjuently not made <^arly enough for this. 

2. The avardiac monster, occurring essenti- 
ally a.s a parasite in twin (uniovular) pregnancy. 
There are three kinds : (a) the acephalic (without 
head); {h) the acornne (with undeveloped head 
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ind the rudiinnits of a body) ; (r) the nmwyhic, 
X sliapeless luasH witliout head or Jimbs. The 
jnly condition under which such luonsters 
produce dystocia is when the mass becomes 
(edematous. They must then be removed 
]>iccemeal. 

.3. Those due to incomjdete closure of the 
lateral body plates. Kxtrusion of certain vis- 
cera occurs, and in its com})lete form there 
is no abdominal wail and the viscera project 
ijito the amniotic cavity. 

Difficulty in d<‘livery is sonu'times experi- 
enced bcicause the cord in tlu'ise cases may only 
be 2- 3 in. in length. The defect can be diag- 
nosed only by palpation int<‘rnully. The cord 
should be severed and the foetus delivcr(‘d by 
the breech. 

Double monsters are all derived from one 
ovum. 

Infinite modifications of the double monster 
arc possible. They are divided into three main 
cl assess : 

1. Two separate, children join(‘d at some part 
of the trunk. Thoracopaffus and ischiopaffus^ 
the former joined in part at the thorax, the 
latt(}r at the sacrum, arc tiui b(‘st known. The 
Siamese Twins come under the heading of 
thoracopagus. 

2. Two heads joined to one body -dzcc- 
phahis . 

3. Two scjjarate bodies joined at the head — 
sifnrephaius. 

Delivery of double monsters is sometimes 
spontaneous, as premature delivery nearly 
always occurs. 

The monsters of groups 1 and 2 usually 
present by the breech, and delivery is moni 
simple when this is so. If either condition is 
suspected, the posterior head should be en- 
couraged to enter the. pelvis first, by throwing 
the body or bodies forward ovtir the mother’s 
abdomen. If the heads present, one is born 
first, and spontaneous evolution is said to occur 
round the neck of the othen*. Jmj)action is more 
likely to occur, when it is best to amputate the 
first head and perform version. 

Unless a syncephalic monster is considerably 
Ijremature, delay is sure to be caused by the 
head, whether this presents or cumes last. It 
is to be treated by the same measures as any 
other abnormally large head, i.e. *by perforation 
and extraction. Fkanoes M. Huxley. 

MORAL IMBECILITY {aee Idiocy, Im- 
becility, Feeble-mindedness, Moral 
Imbecility). 


M OR BILL I (see Measles). 

MORBUS CiERULEUS (see Heart, Con- 
genital Disease of). 

MORBUS CCELIACU8 ( syn . Coeliac DU- 
ease, Acholia. Coeliac Infantilism, Intestinal 
Infantilism).-- A disease of obscure origin 
occurring in children, and characterized by 
chronic or relapsing fatty diarrhoea, enlarge- 
ment of the abdoiii'. n, and retardation of 
physical growth. 

Etiology and pathology. — The obscure 
origin of the disease must at present be empha- 
sized ; the same condition produced by abdo- 
minal tub(U(‘uIosis is not (^(eliac. disease. At 
autopsies, which are rare*, it is the rule to find 
nothing in the liver, pancreas, or intestines 
which accounts for the disease. The variety 
of th(^ superahundant fat in the stools, which 
is j)artly neutral fat hut mainly split fat, sug- 
gests that the function of the bile is more at 
fault than that of tlie })ancreatic secretion. 
Possibly there is a deficiency of bile-salts. 
(Minical tests for pancreatic, disease arc nega- 
tive. The theory that the disease is due to 
enteritis from ahnormal bacti'ria in the in- 
t(^stine is not supporkd by any constant 
evid<‘uc(‘. 

Boys and girls seem about equally affected. 
Most commonly the disease starts in the second 
or third year of life. It is possible that there 
are transient cases of the same ty[>e, but only 
the chroni(; cases will here he ch^scribed. 

Symptomatology. — The onset is usually 
insidious, hut occasionally is abrupt, starting 
with vomiting and diarrheea, of which the 
latter persists. The disease once established, 
the pallor of th(i stools is soon manifest. 

Physical growth stops during the acuter 
stages, and after several years the stunting 
in (levelo])merit is very noticeable. The child 
may be the height of one only half its age. 
The weight usually corresponds to the height 
rather than to the age of the child, but in 
tlie chronic stages the patient is not wasted. 
The abdomen is large, pendulous, and soft 
on palpation. Nothing abnormal can be felt 
within it. 

The stools are typical— large, pale, offensive, 
unformed. The excess of fat in them accounts 
for their porridge-like consistency and colour. 
Undigested proteins and starch may be pre- 
sent from intestinal hurry. Notwithstanding 
the bowels may move only once or twice daily, 
there is excessive intestinal elimination, which 
is the cause of the retardation in growth. 
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Mucus in the stools is never very considerable ; 
there is no macroscopic blood. Under treat- 
ment the stools should become darker, more 
solid, or even formed. 

The tongue is usually clean except in diar- 
rhoeal exacerbations. Ulcers in the mouth may 
be very troublesome. The appetite is usually 
poor, often very capricious. Perverted tastes 
in food are common ; soil-eating (jjica) may 
occur. Absolute refusal of food, simulating 
anorexia nervosa, may be found. 1’lie diffi- 
oulty in feeding these children is freqiuMitly a 
great bar to their progress. 

The temperature is often slightly raised for 
weeks together. If all else is going well, this 
should be disregarded. 

Functional nervous symptoms are very 
common. There is exaggeration of all actual 
ailments and imagination of others. Weak- 
ness of the legs is a frequent com}>laint. The 
knee-jerks are often nnobtaina])le ; this is due, 
I think, to muscular atony. 1 have known two 
■cases diagnosed as infantile jiaralysis. Flat- 
foot may occur, or even late rickets. Tetany 
has been reported. 

Diagnosis. — In the earlii'st stages diagnosis 
is difficult, but later the iiianifestution of the 
cardinal features makes it <*asy to anyone 
familiar with the condition. Abdominal tuber- 
culosis and ])anereatic dis(*ase must be ex- 
cluded. 

Prognosis. — The disease may last for many 
years, and though there is a gradual improve- 
ment in digestive capacity and development is 
re-established, only a minority of the patients 
appear to reach the normal height. Death 
from the disease itself is very jare ; from inter- 
current diseases it is uncommon. Throughout 
there is very slow progress as a rule, and dis- 
heartening relapses occur. 

Treatment. — Only the principles of treat- 
ment can be given liere. Bed is indicated if 
there is steady loss of weight from protracted 
diarrhoea or defective intake of food. 

Of first importance is the diet, in ^dew of 
the defective fat-digestion . F ats — ^uiilk, butter^ 
fat, suet — ^must be reduced or eliminated ; in 
addition, green vegetables apd fruits are usually 
too laxative for these cases. The foods that 
may be given are meat (preferably minced raw 
and then cooked), chicken, fish, tongue, lean 
bam, eggs (one or two daily), potatoes, toast, 
biscuits, rusks, a little bread, honey, syrup, 
home-made potted meat, sweet jellies, egg 
jelly, sponge-cakes or sponge- puddings. For 
drinks, water, chicken-broth, bovril, skimmed 


milk. On improvement, very small quantities 
of butter, custard, milk puddings, and jellies 
may be added, and, after these, milk to drink. 
On some such diet, low in fats, these children 
mu.st continue. It is, however, a mistake to 
persist too long with too strict a diet. The 
patients do better (i.c. grow faster) when 
jiassing a slight excess of fat in the stools 
than when this is prevented by j)rolonged 
dieting. During hot weather stricter measures 
are advisable. 

In some recent cases I have been pleased 
with the effect of the administration of bile- 
salts (2 gr. t.d.s., p.c.). which has caused a 
considerable gain of weight with a diminution 
of fat in the stools. 

Dnufs may be of service. Bismuth car- 
bonate, soda, and a trace of rhubarb form a 
useful stand-by. Opium may be necessary in 
acute stages. Castor oil, given occasionally, is 
very helpful. All irritant purges are contra- 
indicated. Aperients are rarely needed, and 
a little fruit may serve this purpose, unless 
disturbed digestion is i>resent. 

Ulcers in tlie mouth may be treated by 
hydrogen j)eroxide as a mouth-wash and 
2 ) 0 tassiuin chlorate internally. 

No drugs S(5em to stimulate the ap])etite. 
A few days* rest in bed on a low liquid diet 
may helj) ; or in worse cases a comjdete change 
of ciivironuu'iit. 1 have known forcible feeding 
to be required. ]{egixald Miller. 

MORBUS MACULOSU8 {see Mel^bna 
Neonatorum). 

MORPHIA POISONING (see Poisons and 
Poisoning), 

MORPHCEA {see Sclerodekmia). 

MORVAN’S DISEASE (.see Byringo- 
myelia). 

MOUNTAIN SICKNESS.— A disorder pro- 
duced by lack of oxygen (anoxueinia) resulting 
from the low atmospheric pressure encountered 
in high altitudes. It is met with in aviators as 
well as in those who make mountain ascents. 

Symptoms. — The usual symptoms are head- 
ache, dizziness, nausea, hyperpnoea, and cyan- 
osis, There may be a sense of great prostra- 
tion, accompanied by vomiting, palpitation, 
and singing in the cars. The pulse is rapid, 
weak, and intermittent, and syncope may 
follow. Epistaxis is an occasional symptom. 
The temperature may be slightly raised. 
After a time the low atmospheric iiressure is 
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compensated for by greater activity of the 
alveolar epithelium, by improved interchange 
in the alveolar air, and by increase in the red 
blood-corpuscles and haemoglobin content of 
the blood. After acclimatization the symptoms 
disappear, but may return on exertion. 

Treatment. — Rest until compensation is 
established is all that is necessary in most 
cases. Oxygen is beneficial, but seldom avail- 

Frederick Laxgmead. 

IVIOUTH-BREATH INQ {see Dentition and 
Dental Irregularities; Xasopharys- 
GEAL Obstruction). 

IVIOUTH, DISEASES OF (.see Stomatitis 
AND Glossitis). 

MOVABLE KIDNEY {.see Visceroptosis). 

MUCOUS COLITIS {sec ( Olitis). 

MUCOUS POLYPI (.<fee Uterus, Polypi of; 
Nasal Polypi). 

MULTIPLE IDIOPATHIC HAEMOR- 
RHAGIC SARCOMA OF KAPOSI 

{sec Skin, Malkjnant New Growths of). 

MULTIPLE NEURITIS. -- InHammatory 
change.^ involving the fibre.s of the peripheral 
nerves may arise from a gr<*at variety of 
causes. They may be due to exogenous poi- 
sons, to endogenous poi.son.s arising through 
metabolic disorders, or to toxins engendered 
in the course of bacterial infection. 

The exogenous poisons, in the order of fre- 
quency, are ahjohol, lead, arsenic, and more 
rarely mercury, copper, carbon bisulphide, ani- 
lin, phosphorus, and certain jitomaincs. Endo- 
genous poisoning may occasion neuritis in 
gout, diabetes, in foods deficient in vitamins 
(causing beriberi), and many forms of gastro- 
intestinal disturbance. Neurotoxins are occa- 
sionally formed in jaundice, in cirrhosis of 
the liver, and in atheromatous and senile 
degenerative conditions. Acute infections, as 
typhoid, scarlet fever, influenza, diphtheria, 
erysipelas, and rarely whooping-cough, may 
produce neurotoxins; and toxins are formed 
in wound infections, puerperal sepsis, putrid 
bronchitis, acute rheumatism, syphilis, and 
also, though seldom, in tuberculo.si.s and in 
pneumonia. One form is probably due to 
a specific infection, but the organism has not 
been isolated. 

Multiple neuritis sometimes 0 (;curs without 
any discoverable cause. 

Symptomatology* — The symptoms may be 
most conveniently studied in connexion with 


aloohcdio nenritif, which will accordingly ba 
considered first. It is essentially a disease of 
the habitual spirit-drinker, and appears to be 
determined by the ingestion of excessive quan- 
tities of alcohol over very long periods, since 
a short period of drinking sufficiently intense 
to lead to delirium tremens does not, as a rule, 
tend to j)roduce it. The prodromal symptoms 
are formication and pain in the limbs, which 
become tender. Muscular weakness appears 
and i‘ai>idly become.s more pronounced, and 
in the course of a few days may lead to com- 
plete loss of power in the affected limbs. The 
legs are more frequently and more intensely 
affected than the arm.s. The muscles involved 
are flact id, very tender, and soon begin to 
wa.ste. The wasting is occasionally masked at 
fir.st by tlie presence of (edema. The nerves 
are also tender and sometimes feel thickened. 

All the deep reflex(\s, and not only those of 
the paralysed extremities, are, as a rule, absent. 
The paralysis dors not usually involve all the 
muscles of a limb ; its distribution corresponds 
generally with that of the peripheral nerves 
aff(*cted, but it is by no means rare for the 
fibres sup))lying one or more muscles to e.scape, 
and sonndimes only a portion of a muscle is 
])araly.sed. Certain nerves suffer more fre- 
quently and intensely than others; thus, in 
the l<;gs the peroneal and po.sterior tibial nerves 
are those most frequently affected, and in the 
upper extremity the po.sterior intero.s.seou8. 
Generally speaking, the nerves supplying the 
most distal ly situated muscle-groups are the 
most severely involved. 

The degree of di.sturbance of sensation is 
very variable ; the nerves of muscle and joint 
sensibility corresponding to the paralysed areas 
also suffer, and often their recovery does not 
take place until long after the restoration of 
voluntary movement is nearly perfect. Cuta- 
neous sensation may be entirely lost in the 
area of the cutaneous nerves that correspond 
with the distribution of the muscular paralysis, 
but only slight diminution of sensibility may 
accompany very marked motor disturbance. 
Very often areas of hyperassthesia exist, either 
contiguous to anaesthetic areas or apart from 
other sensory disturbance. The hyperaesthesia 
may be very intense, and the least touch prove 
unbearably painful. The cutaneous reflexes 
are absent in the anaesthetic areas but are 
exaggerated in the hyperaesthetic regions. In- 
volvement of the vegetative nervous system 
may be manifested by profuse sweating or by 
the occurrence of cedema and cutaneous vaso* 
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dilatation. Occasionally trophic changes occur 
in the skin, which assumes a glossy appearance, 
and trophic ulcers may develop. The rectal 
and vesical functions arc practically never 
affected, hut weakness of the abdominal mus- 
cles may cause difficulty in defepcation and 
micturition. Amenorrhoea frequently occurs. 
The cranial nerv’es arc often involved, par- 
ticularly the ocular. Optic, atrophy is rarv, 
and does not usually lead to coni])letc loss of 
vision, and generally there is only a (‘eiitral 
scotoma for colour vision. The facial nerve 
may be affected on one or both sides. The 
vagus not seldom suffers, and its involvement 
is manifested by the increased frequency of 
the pulse, and occasionally by cardiac dilata- 
tion. Diaphragmatic paralysis may result from 
neuritis of the phrenic nerves. 

The most frequent concomitant psychical 
disturbance of alcoholic neuritis is Korsa- 
koff’s syndrome, described in the article on 
Alcoholism. The course of the disease may be 
acute or subacute. A vt'ry acute form. d(‘velo])- 
ing within a few days to the maximuni degree 
of paralysis and acconijianied by f(‘ver, fre- 
quently ends fatally within about fourteen 
days ; it is ))robably due to a bac terial in- 
fection comjticating the alcoholic neuritis. 
Occasionally the ])aralysis ra])idly ascends from 
the lower extremities and resembles f^andry's 
paralysis (q.v.). In acute alcoholic neuritis the* 
general asthenia and the iiivolveuKuit of res- 
piratory muscles makes the grave juognosis 
still more unfavourable. In the subacute type 
the paralysis may appear some days after the 
pains and paraesthesia^ have been noted, and 
may reach its culminating j)oint only after 
several weeks or even months. When the 
development is slow an equally j)rolonged 
period frequently passes before the symptoms 
begin to disappear. In all these subataite cases 
the prognosis is good, and very rarely does any 
permanent paralysis ensue. 

From the onset of j)aralysis in any muscle 
there is a diminution of its excitability to the 
faradic current ; the diminution is ])rogre8sive, 
and after a varying jjeriod the excitability 
disappears completely. Pari pa-asu with the 
diminution of faradic excitability, the ex- 
citability to the constant cunent increases 
till the muscle has completely lost all faradic 
excitability ; and then, if no recovery sets in, 
the galvanic excitability also diminishes, the 
muscle responding in a sluggish fashion to the 
stimulus. This stage, kno^m as the complete 
reaction of degeneration, may persist for some 


weeks. Should no recovery take place after a 
period of .som(‘ jnonths, the galvanic excita- 
bility finally disappears, becoming extinct about 
a year after the onset of the paralysis. 

The treatment of alcoholic neuritis will be 
considered with that of multiple neuritis in 
general, but it may be pointed out that spe- 
cial care should be devoted to combating the 
general asthenia wliich forms so promijient a 
feature of it. 

Lead neuritis. — This form of neuritis is 
characterized by the fact that the stmsory 
nerves arc juactieally never affected, and that 
the })aralysis is, as a rule, confined to c(‘rtain 
groups of muscles. Jjoad ])alsy occurs as an occu- 
pational disc^ase in all workers who are brought 
into daily contact with raw mat(‘rials con- 
taining lead. Plumhers, painters, and workers 
in lead glaze are ])articulaTly liable to it. It 
also follows the ingestion of soft ” water from 
lead ]>il»es. The onset of the neuritis is generally 
attended by constitutional sym])toms such as 
colic, joint and muscle pains, seveu’e headaches, 
and amomia. The well-known “ blin^ line ” in 
the gnms is not invariably present. Nephritis 
and arterio-schu’osis are common in the more 
chronic forms of intoxication. As a rule the 
upj)er extremities alone are uffeetcid, the 
paralysis being limited to th(^ extensors of the 
wrist, causing the characteristic wrist-drop. 
Occasionally onc! aim alone is aff(‘cted. and 
that the one most freiiuentiy used. The dis- 
tribution may he atypical, varying from a 
neuritis of tin* nerves supplying the intrinsic 
muscles of the hand to a generalized ])aralysis 
of all the limbs. A fibrillary tnuiior of the 
muscles is often noted. Sensation is v(iry 
rarely affected, and the [jaraisthesia and pains 
so eharact eristic of alcoholic neuritis are 
generally absent. Thougli the cranial nerves 
are very seldom affected, all the lesions de- 
scribed under Alcoholic; Neuritis may occur. 
The cerebral symjitoms are referable to the 
general toxseniia. Oonqilete r(‘covery is the 
rule, but when niore than one attack has 
occurred a jx'rinanent ])aralysis may be left. 

Arsenical neuritis Jiiay follow chronic arsenic- 
poisoning from the use of arsenical })igmciits 
and dnigs. It has occurred epidemically from 
contamination of beer witli arsenic. It is 
generally heralded by symptoms of gastro- 
intestinal irritation. The motor nerves of all 
four limbs are, as a rub;, affected. The sensory 
disturbances may resemble those of alcoholic 
neuritis ; Joss of muscle and joint sensation is 
a common feature. The prognosis is generally 
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good as regards life, but jierinanent paralysis 
often results. 

Diphtheritic neuritis, the commonest of the 
forms due to bacterial toxins, is fully described 
in the article on Diphtheria (q.v.). The chief 
danger in this form of neuritis is the affection 
of the vagus, leading to acute dilatation 
of the heart and cardiac failure. Occasion- 
ally aspiration jHieumonia results from the 
difficulty in swallowing and the ansesthetic 
condition of the epiglottis. When the respira- 
tory muscles are ])araly.sed, death may take 
place from as])hyxia. The [)aralysis of the 
skeletal muscles disap})ears very slowly, but 
permanent ])aralysis is rare. Once diphtheritic 
neuritis has set in, th(‘re. is no r(*.ason to think 
that serum tn^atment has any effect. Anti- 
toxin treatment of diphtheria cannot be said 
to be of much service* in preventing the siii)- 
sequent development of neuritis, but it seems 
probable that if more vigorous treatment of 
the local tliroat lesion wer<; ])ractised the 
incidence* of diphtheritic mmritis would be 
greatly diminished. 

The differential dia^osis of multiple 
neuritis, as a rule, offers little difficulty. The 
uori-s(‘gmental distribution of the paralysis, its 
flaccid form, the absence of the deep reflexes, 
the fact that the 2)lantar r(*s2)onse remains 
flexor when the foot muscles are not so 2)aralysed 
as to abolish it, the tenderm^ss of the nerves, 
and the absence of spliincter trouble, differ- 
entiate it from lesions of tlui corebro-sjiimil 
axis. When anajsthesia is absent some diffi- 
culty may be exj)erien(red in distinguishing 
it from anterior poliomyelitis, (^specially when 
the case is se(*n long after the onset. The 
development of the neuritis is, however, always 
much slower than that of ])olioiiiyelitis, and 
there is generally some loss of muscle and joint 
sensibility. 

Treatment* — The sjjccific treatment of the 
causiil agencies of niulti2)le neuritis will be 
found under th(*ir several headings. The main 
indications in the tr(*atment of the neuritis 
itself are to preserve the paralysed muscles 
in as good a condition as possible, till motor 
innervation is restored, and to prevent the 
occurrence of postural contractures. The first 
of these ends is attained by the daily stimula- 
tion of muscular contraction by electricity and 
by kneading of muscles to promote circulation 
of the lymph ; but sucli treatment must be 
delayed till the initial tenderness of the nerves 
and muscles has abated. The second object 
is achieved by the daily performance of passive 
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movements, and by the use of simple appamtos 
consisting of light jointed splinting coupled up 
by elastic cords, that can neutralize the over- 
action of unparalysed antagonistic muscles. 
The occurrence of contracture is a reproach to 
those in charge of the case. Electrical or 
manipulative treatment of the affected nerves 
is useless and may often do harm. Full doses 
of asjjirin generally prove efficient for the 
relief of pain ; morijhia is rarely required. It 
is the fa.‘<hion for both patients and practitioners 
to ascribe many of the vague j^ains felt by 
(ilderly and urterio-sclerotic 2>atients to neuritis, 
and tlmngh tin* j’^-tbology of these pains is 
obscure tin‘r(* is something to be said for the 
diagnosis on ^mrely clinical grounds. Dietetic 
treatment, with aspirin as an analgesic, purga- 
tion, and the use of mild doses of diuretic 
drugs, often gives good results in these cases. 

F. L. (lOLLA. 

MUMPS {syn. Epidemic or Specific Paro- 
titis). — An acute contagious disease, character- 
ized by an inflammation of the })arotid and to 
a less extent of the other salivary glands. 

Etiology. "The specific, organism has not 
be(‘n isolated. The work of Mervyn Gordon 
suggests that it belongs to one of the filterable 
viruse.s. This obs(>irvor inocmlated ten mon- 
keys with an intracerebral injection of a fil- 
trate of saliva from children in the acute stage 
of mumps. Four of the animals died, one 
devclopiid an illm^ss from which it recovered, 
and five were, not affected. The symptoms, 
which wen*, tliose of meningeal irritation, 
developed one, to two days after injection. 
The principal lesions observed post mortem 
were a varying degree of lymphocytic menin- 
gitis, and an acute, interstitial jiarotitis in the 
animal which survived longest. More recently, 
Martha Wollstein has found that, by injecting 
the [)arotid gland and testicle of cats with a 
sterile filtrate of the saliva of children and 
adults in the active stages of mumps, a condi- 
tion similar to that of mumps in human beings 
resulted— a rise of temperature, swelling of the 
parotid and testis, and polymorphonuclear leu- 
cocytosis being noted after an incubation period 
of five to eight days. The virus was most 
readily detected in the saliva during the first 
three days of the disease, was less readily found 
on the sixth day, and was entirely absent after 
the ninth day. The virus was also detected 
in the blood of patients showing severe con- 
stitutional symptoms. The serum of recovered 
cats was found to contain an immune body 
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which diminished or even neutralized the 
action of the virus of mumps. 

Infection is probably conveyed from the 
mouth to the glands by the salivary ducts. 
The disease is transmitted by direct contact, 
and is not conveyed through the air for any 
distance. Its infectivity commences in the 
prodromal stage, and usually ceases a week 
after the subsidence of the ])arotid swelling. 

Mumps is rare in infancy, most frequent be- 
tween 5 and 15 years, and not uncommon 
in early adult life. Males are chiefly affected. 
The disease, prevalent in endemic or epidemic 
form in all parts of the globe, is commone.st 
in the spring and autumn. One attac k usually 
conveys immunity for the re.st of life. 

Pathology. — The characteristic anatomical 
lesion is an acute interstitial ])arotitis. The 
interacdnous and i»eriglandular tissue shows a 
sero-tibrinous exudate, while the glaiidular 
tissue itself is less affected. Lym 2 )hoc}d.osis, 
absolute and relative, is a constant and early 
feature, and usually la.sts till the ])arotid 
swelling has subsided. Tln^ eosinopliils are 
slightly decreased at the onset, but the baso- 
phils arc unaffected (Wik;). Orchitis is some- 
times accompanied by an increase in the poly- 
morphonuclears. 

Symptomatology. The iiicuhafion period 
is usually 18-21 days, but may be as short as 
8 or as long as 26 days. A prodromal period 
of one or Jiiore days may occnir, characterized 
by fever, headache, voinitiiig, oi convulsions; 
but usually the fii’st symptom, es])ecially in 
children, is a slight fullnes.s of the j)arotid gland, 
first noticed in the space between the mastoid 
process and the ascending ramus of the lower 
jaw. 

Older patients comj)laiii of local di.scomfort 
and earache, especially on oi)eiiing the mouth, 
on mastication, or on ingestion of acids. The 
swelling is often exquisitely tender. Except 
in severe cases, the teinjjcrature does not rise 
above 102“ F., and there is little constitutional 
disturbance. ^The swelling increases for two or 
three days, and lasts from a few days to a fort- 
night, according to the severity of the attack. 
It is frequently associated with some sub- 
maxillary and sublingual involvement, causing 
considerable facial deformity. Inflammation of 
either of these glands apart from the parotid 
may occur. The skin of the affected area may 
be almost normal in appearance, or shiny, 
tense, and traversed by prominent veins. 

The affection may be entirely unilateral, in 
which case the left side is most frequently 


involved, but usually the opposite gland be- 
comes inflamed two or three days after its 
fellow. 8ioinetinies the interval may extend 
to five or six weeks. Complete resolution is 
almost invariable ; suppuration or sclerosis is 
very rare. Salivary secretion is usually dimin- 
ished. Sialorrhoea is rare. Some facial or 
palatal injection is not uncommon, but the 
severe tonsillitis described by French writers 
is excei)tional. 

Complications.' — Orchitis, the most import- 
ant complication, seldom occurs in patients 
who have not attained puberty, and usually 
not until the parotitis has subsided. It 
may, however, be a j)rodromal symptom or 
e.ven the solitary manifestation of the disease 
(orchitis j)arotidca). (/See Orchitis.) In women 
the brea.sts, ovaries, and labia majora may be 
similarly though much less frequently affected. 

Pancreatitis is another complication which 
is more frequent in adults than in (jhildreu. 
The symptoms are pain and tenderness in the 
epiga.striuni, nausea and vomiting, constipa- 
tion or diarrlia*a. Acetone and diacetic acid 
may be found in the urim*. As a rule the coni- 
iflication i.s of short duration and good prog- 
nosis, but cases of diabetes as a sequel are on 
record. Probably some of the cases described 
as 2 )ancreatitis following mumps are really 
exam})leK of gastritis (Cheinisse). 

Meningitis. - Cerebro-spinal lymphoc}i;osis i.s 
not uncommon in niumj)s. Meningeal symp- 
toms may occur at any ])eriod of the di.sea.se, 
but are irsually ill-markcjd, and consist only 
of vomiting, headache, slight nuchal rigidity, 
rise of temperature, and a slow pulse. The 
complete picture of meningitis is much less 
common. Roux found only three examples in 
274 cases of mumps. The cerebro-spinal fluid 
is usually clear and sterile under hypertension, 
and shows more or less lymphocytosis. Puru- 
lent meningitis due to streptococci and staphy- 
lococci has been reported by Perrin. 

Encephalitis may be a sequel of mum])s as 
of other infectious diseases. The onset is char- 
acterized by convulsions followed by coma and 
flaccid paralysis or contracture of the limbs. 
Transient or permanent hemiplegia may occur, 
accom])anied by ai)hasia, or the latter may 
be an isolated symptom. Psychoses such as 
mania or melancholia have also been recorded. 
Rarer nervous complications are facial paralysis, 
acute bulbar palsy, i)oliomyelitis, and herpes 
zoster. 

The special senses are sometimes involved. 
The most serious complication of this kind is- 
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deafness, due to non-suppurative disease of the 
labyrinth. Three forms have been described, 
according as the cochlea, the semicircular 
canals, or the labyrinth as a whole are affected. 
As a rule only one car is attacked, but the con- 
dition may be bilateral. The onset may be 
insidious or associated with dizziness, vomit- 
ing, and tinnitus. The deafness is usually 
jM^rmanent and resists all treatment. Otitis 
media may also occur. 

Several ocular complications have been re- 
ported, e.g. conjunctivitis, keratitis, and iritis. 
Inflammation of the lachrymal gland may 
accompany parotitis, or may even be the only 
manifestation of mumps (Tronyo). The most 
serious ocular complication is optic neuritis, 
which often ends in atrophy. 

Ciliary palsy and paralysis of the external 
and internal rectus have been recorded after 
mumps, but have probably been due to an 
overlooked diphtheria. 

Apart from bradycardia, which is a symptom 
of meningeal involvement, the heart is rarely 
affected in mumps. A few cases of myocarditis 
and pericarditis have been recorded, as well 
as of endocarditis both of the mitral and of 
the aortic valvcss. 

Enlargement of the spleen as a manifestation 
of mumps has recently been described by 
Capitan, who found it almost invariably pre- 
sent in 700 cases of mumps in soldiers. 

Arthritis similar to that occurring in scarlet 
fever may be met with. As a rule, it occurs 
as arthralgia without any local swelling, but 
ill rare cases there is visible swelling of the 
affected joints. Resolution as a rule takes 
place rapidly ; suppurative arthritis is ex- 
tremely rare. 

Slight albuminiiria is not uncommon, but 
haematuria and other symptoms of nei)hritis 
are exceptional. 

Other rare complications of mumps are 
prostatitis, urethritis, and vesiculitis accom- 
panying the orchitis, thyroiditis, oedema of the 
glottis —sufficiently severe to require trache- 
otomy — pleurisy and pneumonia. 

Diagnosis. — Mumps must be distinguished 
from the parotitis secondary to other diseases, 
especially to diphtheria, typhoid fever, pneu- 
monia, and scarlet fever. The facial deformity 
of toxic diphtheria is particularly misleading, 
and this condition is often mistaken for mumps. 
Inspection of the throat is therefore imperative 
before making a diagnosis of mumps, especially 
in children. 

Parotitis may also follow operations on the 


abdomen or pelvis, or complicate septio 
cesses in those regions, apart from any surgioal 
interference. It has also been known to occur 
in ix)isonmg by lead, mercury, iodine, and by 
mustard gas in warfare. 

It is noteworthy that secondary parotitis, 
from whatever cause, is much more likely 
than mumps to end in suppuration. 

Mumps is to be distinguished from cervical 
adenitis by its more sudden onset, its localiza- 
tion, and shorter duration. 

Prognotit. — The prognosis is generally 
good. The dangers lie in the permanent disable- 
ment which may be caused by some of the com- 
plications. Testicular atrophy, if bilateral, will 
cause sterility. Otitis may also be bilateral 
and result in complete and incurable deafness. 
Encephalitis may produce hemiplegia, and 
pancreatitis has been followed by diabetes. 
All these complications, however, are very un- 
common. They are more likely to occur in 
adults than in children, and in males more 
than in females. 

Treatment. — In most cases little is required 
beyond keeping the patient in bed, and the 
administration of a fluid diet. If the pain 
be severe, glycerin-of-bolladonna fomentations 
will afford relief. Prevention of oral sepsis 
by att(?ntion to the teeth and gums should 
be enforced. Rest in bed is probably the best 
prophylactic against orchitis, but, if this be 
too irksome, adult males on getting up should 
wear a sus})ensory bandage and should be for- 
bidden to take part in any violent exercise 
for some weeks. On the occurrence of orchitis 
a purge should be given and opium or bella- 
donna applications ordered. The pain of pan- 
creatitis should be treated by hot fomentations 
to the epigastrium. Morphia will rarely be 
required. Meningeal symptoms can usually be 
relieved by lumbar puncture. 

J. D. Rolleston. 

MURIVIUR8 (^ec Heart, Functional Mur 
HUBS OF ; and Valvular Disease, 
Chronic). 

MUSCLE VOL IT ANTES {see ViTREOUS, 
Affections op). 

MUSCLES, INFLAMMATION OF {see 
Myositis). 

MUSCLES, PAIN IN {see Myalgia). 

MUSCLES, SPASM OF {see Cramp). 
MUSCLES, TUMOURS OF {see Myomat^). 
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OF. — Atrophy of muscle may result from 
disease j)rimarily involving the muscle-fibre 
itself, or from a lesion of the motor neurone 
which innervates it. An additional important 
cause of muscular wasting is arthritis, for ex- 
ample of the shoulder, hip, or knee. This also 
has its characteristics by which it may be re- 
cognized. For jmrposes of diagnosis, therefore, 
cases of muscular wasting fall intu four main 
groups, viz. (1) primary myo])athy and allied 
primary muscular diseas(^s (see Myopathy ; 
Myotonia Atrophica ; Myotonia Congenita) ; 
(2) progressive muscular atro])hy due to de- 
generation of the lower motor ncuroiu's in the 
cord and brain-stem (see Muscular Atrophy, 
Progressive) ; (3) muscular atroi)hy follow- 
ing paralysis of nervous origin : and, finally, 
(4) atro])hy following a local arthritis. In the 
first, muscular wasting constitutes the disea.se : 
in the others, it is merely symptomatic of 
disease of the nervous system, and varies in 
all its characters according to the iktvous 
le.sion which underlies it. 

The differential diagnosis of the various 
clinical conditions in which tjuv^c types of 
muscular atrophy an* found dejicnds on the 
mode of evolution and the topography of the 
wasting, on the pri^seuci; of cci tain character- 
istics of the wasting muscles, on tlie coexistence 
of other signs of disease of the iK'rvous system, 
and on the presence or absence of familial and 
hereditary factors. 

In the juimary muscular diseases, or primary 
myopathie.s, wasting is the essential lesion, of 
which the weakness that ensues is the re- 
sult ; but in the secondary muscular atrojdiies 
this is not always the case. Arthritic atrophy 
is related to the joint affected. Speaking 
generally, myopathy and yuogressive muscular 
atrojdiy are charact<irized by a slowly progres- 
sive onset of wasting and associat(;d weakness, 
while wasting due to paralysis is characterized 
by a rapid onset of loss of power follow^ed 
by a slow w^asting. Arthritic w^asting is rajiid 
in onset but soon reaches a stationary con- 
dition. It is with the first two groups that 
we are mainly concerned here. The differ- 
entiation of these may be considered under the 
following headings 

Topography. — Bilateral symmetry of wast- 
ing is of the greatest diagnostic importance, 
and is characteristic of the various clinical 
forms of primary myopathy. In progressive 
muscular atrophy of spinal-cord origin, the 
wasting, though bilateral, is seldom simulta- 


neous in onset on the two sides, and hence is 
usually more advanced in one ujiper limb than 
in its" fellowL This is also true of syringo- 
myelia, which presents a similar clinical pic- 
ture of muscular wasting. A unilateral wast- 
ing of the intrinsic muscles of the hands 
which does not become, bilateral may l)e due 
to a cervical rib. Similarly, unilateral wasting 
round a shoulder-joint nmy fellow an acute 
arthritis of that joint. 

Of equal iiiiportauce ivS the distribution of 
the wasting throughout the musculature. In 
general, it may be said that in myopathy the 
muscles of the limb girdles and of the roots 
of the limbs are. earliest, most profoundly, and 
often exclusiv(ily affected. The distal limb- 
muscles remain immuiKi throughout. Mus- 
(jular atrophy of spinal-cord origin, on the. other 
hand, involves, as a rule, the intrinsic hand 
and forearm muschis earliest and most severely, 
though the upper arm, .shoulder, and neck 
muscles are eventually affected. This law is 
not without exce])tion, for a certain small num- 
ber of cases of j)rogrcs.sive muscular atro2)hy 
show an initial involvcmient of muscles round 
the shoulder, while in the rare distal type of 
myo])athy, wasting begins below tlie knees and 
elbows. It is n2)on associated jdiysical signs 
that we depend for differentiation in tliese 
ex ce2)ti on al i ns tan (?(‘s . 

Commonly, too, in 2^‘?riplu'ral neuritis, and 
in lesions of such nerves as the median and 
ulnar, the small liand muscles are more 2 >i’g- 
foundly affect(*d than the more 2)roximal 
muscles of the forearm, but here, again, differ- 
entiation is readily attained owing to the 
2)re.sence of other characteristic, signs. 

In j)r()gi’essive muscular atro])}iy, in addition 
to the affection of the distal limb-iiiu.scles, 
certain muscles of the trunk and facci are 
involved, ])a]ticiilarly tlu-i intercostals and dia- 
2Jhragm, and those of the tongue and soft 
2ialate, and the mu.scl(;s of 2>iioiiiirion and 
deglutition. In iiiyo2-)athy, on the otlier hand, 
the muscles of res2)iratioii, deglutition, and 
phonation and those of the tongue arc* always 
immune, and the characteristic syiii])tomato- 
logy of bulbar 2)aralysis is not seen, the facial 
muscles affected being the orbicularcss, zygo- 
matici, and the masseters. 

Fibrillation. — In myopathy, fibrillation is 
extremely rare, and for all 2>T’actical pur2)Oses 
may be said not to occur. In 2ieroneal mus- 
cular atrophy it is occasionally seen, but it is 
in 2^rogressive muscular atro2)hy that fibrilla- 
tion is most marked. S23ontaneous flickering 
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contractions are common, and when not pre- 
sent are readily induced by passive stretching 
of a muscle. It is not constant, however, nor 
confined to this disease ; after certain debili- 
tating illnesses there may be widespread 
fibrillation (“ myokymia ”). 

In myopathy, and to a less degr(*e in peroneal 
muscular atrophy, the direct mechanical irrit- 
ability is early and greatly diminished, while 
in ])rogressive muscular atrophy it is, and 
remains to a late stage, increased. 

The tendon reflexes of the affected muscles 
diminish and finally di.sappear in myopathy as 
wasting j)Toceeds, but, owing to the presence 
of lateral-column degcmeration, in progres- 
sive muscular atrophy (amyotroj)hic lateral 
sclerosis) both the knee- and ankle-jerks are 
strikingly in(ireas(^d, and there may even be 
clonus. 

The state of the electrical reactions may also 
afford information of diagnostic importance. 
In the primary myopathi(vs the excitability of 
the muscles to both the continuous and the 
faradi(; (jurrents diminishes jnogressivcly and 
finally disappears without undergoing that 
qualitative change known as the reaction of 
(leg(*n(;ration. In progressive muscular atrophy, 
on the other hand, during the period of active 
wasting this reaction may be present. It is 
also to be found in musendar atrophy following 
paralysis from diseases of ])erii)heral nerves. 

The association of wasting of certain muscles 
wfith enlargement, or ])seudohypertrophy, of 
others is found only in myopathy. In these 
cases the incidenc(* of both c.liang<;s is j)athog- 
nomonic of this disease. The general rule is 
that in the se(?ondary muscular atrophies the 
power of th<^ muscles is fair in relation to their 
size, while in the myopathies their strength is 
mu(di less than would be anticipated from their 
bulk. 

Contracture occurs in both maladies, but most 
extensively in myojiathy, in which lordo.sis, 
curvature of the S 2 )ine, and extensive de- 
formities of the limbs are seen. Early talipes 
equinus is almost pathognomonic of peroneal 
muscular atrophy ; while in muscular atrophy 
due to lesions in tin; ci^vical enlargement of 
the (^ord, (daw-hand is the usual deformity 
found. 

The presence of myotonia, or tonic spasm 
and delayed relaxation of muscles on volun- 
tary effort, is found only in those rare diseases 
of muscles, Thomsen’s disease and myotonia 
atrophica, and is pathognomonic of them. 

Other signs of disease of the nervous system 


MUSCULAR ATROPHY, PERONEAt 

are of great importance in distinguishing iPiMtr 
ing of nervous origin from the primary myo- 
pathies. Thus, degeneration of the pyramidal 
tracts, manifested clinically as spastic paresis 
of the lower limbs with increased tendon 
reflexes and the extensor type of plantar 
response, is suggestive of that form of progres- 
sive muscular atrophy known as amyotrophic 
lateral sclero.sis. This in turn has to be dis- 
tinguisluul from sucdi lesions of the cervical 
segments of the cord as hypertrophic pachy- 
meningitis, or syringomyelia. The presence of 
root-pains, of sensory loss, of irregular dis- 
tribution, and of other signs of syphilis of the 
nervous system, differentiates the former, while 
th(5 characteristic sensory changes and the 
arthropathies render the diagnosis of syringo- 
myelia relatively easy. In muscular atrophy 
due to lo(‘al or generalized peripheral-nerve 
diseaseji, the evolution of the symptoms — the 
initial weakn(‘.ss with the later wasting, the 
great ])ain and tenderness of the muscles, and 
the sensory changes — is sufficient to make a 
differential diagnosis. 

The characteristic distribution, bilateral 
symmetry and slow onset of bulbar j)aralysi8 
separat(5s this disease from other bulbar lesions, 
while the ])resen(^e of wasting and fibrillation 
of the tongiKj and the absence of pyramidal- 
tract involvenumt mark it off from pseudo- 
bulbar paralysis. 

Muscular atrophy secondary to arthritis is 
characterized by its rapid onset and early 
development to a stationary (;ondition, by the 
ab.sence of fibrillation and of the reaction of 
degeneration, and by the presence of increased 
reflex and mechanical irritability. 

Finally, from the age of onset we may 
obtain valuable information as to the nature 
of the wasting. Myopathy begins during 
infancy or childhood, progressive muscular 
atrophy always in adult life. A familial 
or hereditary incidence is also characteristic 
of primary myopathy. Progressive muscular 
atrophy and other atrophies of nervous origin 
do not present this feature. 

F. M. R. Walshe. 

MUSCULAR ATROPHY, PERONEAL 

(Neuritic or Charcot-Marie-Tooth Type). — 
form of progressive muscular wasting allied 
to both myopathy and the spinal muscular 
atrophies. Clinically it consists in wasting and 
weakness of the distal muscles of the lunbs, 
while anatomically there are found changes in^ 
the spinal cord. It is familial and hereditary. 
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affects and is transmitted by both sexes, and spinal cord, and of the cells of certain motor 
develops during childhood. It often appears nerve nuclei in the brain-stem. With it is 
after an acute febrile illness such as measles, usually associated a descending degeneration 
On pathological examination, sclerosis of the of the pyramidal tracts ; that is, there is 
posterior columns of the cord and atrophic degeneration of both upjjcr and lower motor 
changes in the cells of the ventral horns and of neurones. The principal incidence of these 
Clarke’s columns are found. The nerve-fibres pathological changes varies in different in- 
in the affected muscles are degenerated and .stances, giving rise to variations in the clinical 
the muscular fibrc.s are atrophic. features of the disease, and thus three well- 

Symptomatology. — The onset is usually defined clinical ty])es emerge : The first is 
during the first decade of life, but may be later, progressive muscular atrophy, in which degener- 
Wasting first appears in the small muscles of ation is confined to the ventral-horn cells of the 
the foot, and then in the ])eronei and the long cord, commonly to those of the cervical seg- 
extensors of the toes. This incidence of weak- ments. This produces a slowly progressive 
ness produces talijjes cqiiino-varus, and thus atrojjhy and weakness of the distal muscles of 
early club-foot is a cliaracteri.stic symptom of the u])per limbs of the Aran-Duchenne type, 
the disease. Later, the calf and thigh muscles Much less frequently the lumbar enlargement 
become involved. The wasting first invades of the cord is similarly affected, producing 
the distal portion of an affected muscle, spread- w'asting and weakness of the low'er limbs, 
ing in a proximal direction throughout the Such a pure lower-motor-neurone affection is, 
whole muscle. When the muscles of the lower however, comjiaratively rare, and the .second 
third of the thigh have been thus affected, the clinical type, amyotrophic lateral sclerosis, in 
limb assumes a curious inverted Indian-club wLich the degeneration of the cells of the 
form. Some years later the uj)per limbs become ventral horns is associated with degeneration of 
involved, first the small hand muscles and then the jijTamidal tracts, is much more frequently 
those of the forearm. Claw-hand develop.^, and observed. Clinically this type is characterized 
there may also be wrist-dro]! from involvement by atrophic j^aralysis of the U])])er limbs of the 
of the extensor group. The condition is usually, Aran-Duchenne type with spa.stic ])are.sis of the 
though not constantly, bilaterally symmetrical, lower limbs. In th(‘ third type, lulhar paralysis. 
To both the continuous and the faradic the nuclei of certain motor cranial nerves are 
currents there is process! ve quantitative profoundly, but not always exclusively affected, 
diminution of excitability in the mu.scles ; producing the characteristic clinical picture 
the reaction of degeneration is rare. The of this condition, associated, it may be, with 
muscles occasionally fibrillate. They are pain- progressive muscular atrojhy of spinal type, 
less and not tender. or with amyotrophic lateral sclerosis. Chronic 

The muscles of the head and neck and those poliomyelitis is considered w’ith the lower- 
of the trunk are unaffected. The sphincters motor-neurone type of the disease, and has no 
are also intact. In a certain proportion of sejiarate identitv. 

cases there is impairment of all forms of cuta- This classification will be followed, but it is 
neous sensation overlying the wasted mu.sclcs. emjihasized that in these three .symptom- 
The ankle-jerks disappear early, and the knee- comjilexes we are dealing with what is essen- 
jerks follow when the vasti are affected. The tially a single disease. 

cutaneous reflexes are unaltered. Etiology- The cau.se of the disease is 

The disease is so slowly progressive that obscuix*. (’old, trauma, expo.surc, strain, and 
patients remain active well into middle life, developmental defect have all been invoked, 
and the termination is due to some intercurrent Lead and sy2)hilis have ahso been held re.spon- 
affection. Recovery is not knovm. Treat- sible for certain cases. Undoubtedly syphilis 
ment is unavailing. The foot-drop may require holds a definite place in the etiology of one 
some mechanical support. grouj) of cas(‘s of the amyotrophic* lateral scle- 

F. M. R. Walshe. which a meningo-myelitis is the 

cause of the symptoms, and these frequently 
MUSCULAR ATROPHY, PROQRE8- present clinical features differentiating them 
8IVE (Chronic Poliomyelitis, Bulbar Paraly- from the ordinary cases of non-syphilitic origin, 
sis, Amyotrophic Lateral Sclerosis). — A disease as the jiresence of other signs of syjihilis of the 
characterized by progressive degeneration of nervous system, such as the Argyll -Robertson 
tiie motor cells of the ventral horns of the pupil, miosis and irregularity of the pupils^ 
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sensory and sphincter defects, and changes in 
the cerebro-spinal fluid. 

The disease appears in adult life during the 
third and fourth decades, and is more fre- 
quently seen in males. It is neither a familial 
nor an hereditary disease. 

Pathology. — The essential underlying 
change in the nervous system consists in an 
intense primary degeneration in the ventral- 
horn cells of the cervical segments of the cord. 
The nuclei of the seventh, eleventh, and twelfth 
cranial nerves also show similar changes in 
cases with bulbar symptoms. There is, even in 
those rare cases whit^h run their course clinically 
as pure progressive muscular atrophy, degener- 
ation of the pyramidal tract throughout its 
course, including its cells of origin in the 
cerebral cortex. This degeneration is most 
intense and of longest standing in the lower 
segments of the cord. There is also diffuse 
degeneration of the whole ventro-lateral 
columns, but of this, apart from signs of 
affection of the pyramidal tracts, there is no 
clinical evidence*. Some secondary neuroglial 
proliferation may accompany these primary 
changes. 

Symptomatology. Progressive muscular 
atrophy. — The sym[)toms consist in wasting 
and weakness of the muscles supplied by the 
motor fibres that take origin from the degener- 
ating cells. The arms, as a rule, are first 
affected. One limb is usually attacked earlier 
than its fellow. An aching pain in the small 
hand muscles may i)recede visible wasting, 
which comes on with weakness in the thenar 
muscles and interossei. The thenar eminence 
flattens, tlie interosseous sj)aces h(*eome hol- 
lowed, and the metacarpal bones exj)osed 
beneath tlu^ skin. The forearm muscles, and 
then the l)ice])S, triceps, and deltoid, are suc- 
cessively involved. The back and shoulder 
girdle muscles are early affected in rapidly 
j)rogressive cases. The lower half of the 
trapezius, the rhomboids, and erector s])in® 
waste, then the sterno-mastoids and the 
extensors of the neck. This results in rotation 
and winging of the scapulae and inability 
to hold erect the head, which tends to fall 
forwards or backwards. Eventually the inter- 
costals, pectorals, and latissimus dorsi are 
involved and the consequent respiratory diffi- 
culty may terminate the illness. 

The wasting may be extreme in the muscles 
affected, the limbs become mere skin and bone, 
and deformities such as claw-hand occur. Less 
commonly the lower limbs are similarly affected 

3 


and waste, the glutei and the extenaon oi 
the knee being, as a rule, the most severely' 
wasted. 

Fibrillation is a very prominent feature in the 
wasting muscles, and widespread spontaneous 
flickering contractions may be seen. The 
mechanical irritability of the muscles is also 
greatly increased, and remains so as long as 
there is contractile muscle substance left. 

The reaction of degeneration may be found 
in the affected muscles, and the tendon-reflexes 
which dei)end on the muscles involved in this 
atroj)hic paralysis are abolished. Sensory 
changes are absent, and the sphincters are 
intact. The interval between the affection of 
the two arms varies, and may bo longer than a 
year. The progress of the disease also varies in 
ra])idity and extent. In some cases an appar- 
ent arrest occurs before the respiratory muscles 
are affected, and for years the disease may be 
limited to the arms. In other cases the spread 
to the neck, trunk, and respiratory muscles is 
more rapid, bulbar synvj)tom8 may be super- 
added, and death results from some pulmonary 
complication. 

B^bar paralsrsis. — This is the expression of a 
degeneration of the cells of the motor cranial 
nerve nuclei in the medulla, similar to that 
found in the cervical segments of the cord in 
progressive muscular atrophy. It occurs chiefly 
in males during the second half of life. From 
its topography it is also known as labio-glosso- 
laryngeal paralysis. The onset is gradual and 
the course slow. 

The tongue is earliest and most severely 
affected. An indistinctness of speech, due to 
slurring of the lingual consonants, is usually 
the first symptom, and niay, during the early 
stages, appear only in fatigue. The mobility of 
the tongue and lips then become i deficient, 
pronunciation and the j)ower of whistling are 
impaired, the soft palate and the pharyngeal 
muscles fail slowly so that the voice weakens 
owing to the impairment of articulation, 
fluids regurgitate through the nose, and there is 
difficulty in swallowing solids. These defects 
are aggravated by the weakness of the lijps, 
which allows the dribbling of food and saliva 
from the mouth. Sooner or later the muscles of 
the larynx are involved, and in some cases may 
be more severely affected than those of the 
pharynx, so that clinically we see either degluti- 
tion or phonation predominantly impaired. 
When the latter is the case the patient develops 
an ineffectual cough, and particles of food fune 
apt to enter the glottis, causing aspiratiqA • 
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pneumonia, which, indeed, is a frequent 
termination of the illnei5s. 

The chief objective si^ns are atroj)hy, wrink- 
ling of the mucosa and fibrillation in the 
tongue, and wasting of the lips. In the later 
stages articulation is quite lost, and the jiatient 
is able to utter only feeble, low-pitched, in- 
articulate sounds. Deglutition may become 
impossible, and the ])atient ])res<‘nts a ])itiable 
spectacle, with half-o])en<'(d dribbling mouth, 
expressionless face, and often great emotional 
instability. 

This symjitom-complex may exist alone, or 
in combination with a progressive muscular 
atrophy of the Aran-Duclienne ty})e. In the 
latter case the bulbar afFection may either be a 
late com])lication or may usher in the disease. 

Considerable general weakness and emacia- 
tion result from this condition, on account of 
the extreme difficulty of taking adequate 
nourishment, wliile bronchitis and jmeiimonia 
may follow the asjnration of food particles into 
the larynx and trachea. 'J'hcsc* complications, 
together with the respiratory difficulty due to 
affection of respiratory muschvs, are the com- 
mon cause of death in this disease. 

Pseudo-bulbar ])alsy is considered under that 
title. 

Amyotrophic lateral sclerosis. — The clinical 
characteristics of this tyjje are flaccid wasting 
and weakness of the u])per limbs, of the di.s- 
tribution described in imre progressive muscular 
atrophy, with spastic paresis of the low^cr limbs. 
In addition, therefore, to the lesion of tlie 
ventral horns underlying the wasting of the 
arms, there is degeneration of the pyramidal 
tracts. 

This is the most frequently observed form of 
the disease. The lateral sclerosis, and there- 
fore the spastic weakness of the legs, may pre- 
cede the atrophy of the arms, or may appear 
later. It is probable that most eases of so- 
called primary lateral sclerosis are of the former 
class. 

Although the lower limbs are most (jonstautly 
and most severely affected by this le.sion of the 
upper motor neurones, yet, since the whole 
cortico-spinal path is involved, symptoms of 
pyramidal-system affection elsewhere may be 
seen in such phenomena as increased jaw-jerk 
or jaw-clonus, and signs of spastic weakness of 
the upper liinbs. The spastic weakness of the 
lower limbs is of the type seen in the leg in 
residual hemiplegia — ^that is, the limbs are 
rigidly extendi and adducted, the knee- and 
ankle-jerks are increased, and there may be 


clonus. The abdominal and crema8teri(* re- 
flexes are abolished, while the plantar reflex is 
of the extensor or Bahinski type. 

There is no sensory defect, and the sphincters 
arc intact. 

Prognosis. — The course of the disease in all 
its clinical forms is .steadily ])rogressive. Arrest 
i.s rare, and wlum seen is usually so late in the 
course of the malady that the patient is already 
di.sabled. In some cases the evolution and 
course are ra])id from the onset, and the patient 
may reach the terminal stages within six to 
twelve months, death occurring from some 
jnilmonary complication. On the other hand, 
the progress may be slow and limited in extent, 
and in these cases the ])aticut may live for 
years. Recovery does not occur. 

Treatment. — Tlu' course of the disease is 
not ])rofoundly influenced by any form of 
treatment. The })pst results are obtained from 
careful active and ])assive exercise. The latter 
i.s best given as massagt? and passive movements 
of the limbs. Modc'rate active (‘xercise, short 
of fatigue, i.s also of the great(‘st importance. 
It is doubtful if (decdrical treatment has any 
value other than as a form of gentle exercise of 
muscles. Weak galvanism, just sufficient to 
])Toduce contraction, and applied by a roller 
electrode over tlu; affected muscles, affords the 
best means of ])roviding this. 

The maintenance' of the gcnc'ral health by the 
u.se of cod-liver oil and such drugs as iron and 
arsenic is also ijidicatcd. When bulbar syni])- 
toms occur, the nutrition of the^ l>atient calls 
for .s])e<-.ial care. 8eini-solids are more^ easily 
sw'allowed than cither liepiid or solid food. 
Wlien deglutition is lost, the use of an (jesopha- 
geal tube may be necessary. Rectal fe(;diiig i.s 
valuable as an adjuvant to this, but alone is 
inadequate. 

(jlowcrs advocated as a nu'ans of arrest of the 
disease, and as productive of actual improve- 
ment, the use of hy])odermic injections of 
strychnine nitrate in dos(^s of ,,V, gr. daily. 
This may be inci'eased ])r()gressively to gr. 
The treatment may be continm^d indefinitely. 
In early cases of ra])id onstd. when there is 
reason to suspect the syphilitic* origin of the 
disea.se, antisyphilitic treatment jnay be carried 
out. Mercurial inunction combinecl with small 
weekly doses of salvarsaii for a period of six 
weeks may produce striking arrest and improve- 
meat of the condition. j, jj ^ ^alshe. 

MUSCULAR DYSTROPHY (see Myo- 
pathy). 
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MUSCULAR RHEUMATISM {see Myal- 
gia). 

MUSCULO-CUTANEOUS PARALYSIS 

{see Spixal Nerves, Lesions of). 

MUSCULO-SPIRAL PARALYSIS {see 

Spinal Nerves, Lesions of). 

MUTISM (see Hysteria). 

MYALGIA.— Of all the afflictions encoun- 
tered in j^eneral |)racti(’e, none is more common 
than those which are h(‘r(‘ "rouj)ed together 
under the term myalgia. The title " fibrositis. ' 
sometimes used to describe these disorders, is 
not employed here because it is also applic- 
able to (‘conditions other than those about to 
}h* noticed. Another term, muscular rheu- 
matism, (“arries unwarranted and j)robably 
untrue implications as to etiology. Other 
titles used to desc'iibe jiarticular localizations 
of the disorder are lumbago (q.v.), pleuro- 
dynia, omodynia, etc., while the conditions 
d(‘.scribed as brachial neuritis and rlieumatm 
torticollis {see TuRTiroLLis and Wryneck) 
probably own a similar (‘tiology. 

Etiology. — Among predispos'uuf factors, sex 
is important ; myalgia is far commoner in 
num than in women. It is a disorder of the 
middle and later periods of life, though in 
children tlie sterno-mastoid and in adolescents 
the intercostal muscles are oftiui attacked. 
There is an h(‘rt‘ditary liability to myalgia, 
probably metabolic, since it is closely connected 
with the gouty diathesis. Exposure to wet. 
esjiecially if combined with (‘old, is an im- 
portant (lausal fact(»r ; hence it is that certain 
outdoor occupations involve a liability to 
myalgia. So also do j)ur.suits in which there 
is frequent (L\j)Osure to sudden changes of 
tem|)erature. In other occupations, frequent 
strain of certain muscles, such as those of the 
lumbar region, ])r(‘disp().ses to myalgic attacks. 
Not only is myalgia provoked by chronic injury 
of this type ; it may also bc^ suddenly pre- 
cij)itated by some acute stress of the muscle 
attacked, especially if a predisposition is 
present. Lastly, the j)otent effect of fatigue 
must be noticcid, ])articularly in relation to 
the brachialgic forms. 

The exeiting causes are unknown. There is 
some reason, however, for accusing the pro- 
cess known as subinfection that is, the organ- 
isms normally inhabiting the alimentary and 
respiratory tracts es(;ape into the system, 
exercising a brief pathogenic action on the 
tissues to which they find their own way. 


It is certain also that whatever causes artiettUbT 
gout is also responsible for many cases of 
myalgia. 

Pathology. — There is reason to suppose 
that the e.ssential process is inflammation of 
the fibrous investments of the skeletal muscles, 
with their extensions to neighbouring tissues 
such as nerve-sheaths, bursae, etc. Probably 
the reaction is j)articularly concentrated in 
certain s|)ots, so that inflammatory nodules 
are formed, from which small masses of scar- 
tis.sue develop. 

Symptomatology. — Pain leading to inhibi- 
tion of movement is the characteristic symptom. 
In acute cases it is intense ; in the chronic 
forms it is more of an ache than an actual 
pain. Often the easing of the acute, muscular 
phase is followed ])v a chronic neuralgic period. 
Th(‘ ]>ain is associated with tenderness of the 
affected mu.scl(‘s, sharp in acutt' cases, but of 
little or no importance in chronic cases. Active 
movem(‘nts aggravate th(* }»ain ; so to a less 
extent do ])assiv(‘ movements, especially if 
they put the inflanu'd mu.scle on the stretch. 
Heilex hy))ertoiius. and possibly inflammatory 
congestion, cause the muscle to feel tenser 
than normal. Indurations and nodules, firm 
and hypersensitive, an* to be felt in the in- 
flaiimd area, the fre(pi(‘ncy with which they are 
detect(*d varying rather widely with the skill 
and prejudices of the observer. 

Diagnosis. Tin* diffl(‘ulty is to distinguish 
between mere myalgic ])ain and lesions of 
neighbouring bones, joints, or viscera ; to 
separate between f)Ieurodynia and pleurisy, 
betwe(‘u lumbago and lumbar caries, and so 
on. But in true myalgia there is deep muscular 
teuderne.s,s as a rule, in the acute phases at all 
events, while in visceral or bony disease the 
appropriat(‘ ))hysi(*al signs will be detected 
sooner or later. 

Prognosis. The usual course is towards 
recovery. Acute attacks may clear up in a 
few days, or may resolve up to a certain 
point, leaving behind them aches, probably 
due to perineuritis, which linger for weeks or 
months. Th(‘ more severe the original attack 
the greater the liability to long after-pains. 
Even after recovery, relapse is particularly 
likely to occur. In a few cases the pain be- 
comes practically continuous and permanent, 
crippling the victim and making his life a 
burden. 

Treatment. — The first indication in an 
acute phase is to secure rest for the affected 
part. For patients whose trunk muscles are 
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painful, bed is the best place, for a day or two 
at any rate. For severe pleurod 3 ^ia the side 
should be strapped. Pain is also relieved by 
the application of heat or counter-irritants, or 
both ; the turpentine stupe combines them 
effectively, the flat-iron applied through brown 
paper is a homely but efficient form of heat, 
while mustard in poultice or plaster is perhaj'S 
the best counter-irritant. Various local anal- 
gesics are also used, such as menthol dissolved 
in olive oil, oil of wintergreen in a similar 
solution, or aconite liniment alone or in com- 
bination with belladonna liniment and chloro- 
form. By mouth, also, analgesics such as 
aspirin or jiyramidon do good in most cases, 
but the paim- especially in pleurodynia— may 
be so severe as to call for injection of 
morphia. If there is a gouty element in the 
case, colchicum and alkalis should be given, 
and abstinence from meat, extractives, and 
alcohol insisted upon. 

These measures reduce the ])ain in a f<‘w 
days to the level of a ])ersist(‘nt grumbling 
ache ; when the shoulder muscles have betn 
affected, this often takes the form of sharp 
neuralgic pain down the arm, and in cases of 
lumbago it may become permanent, es])ecially 
in elderly subjects. To terminate this sequela 
the causes must be carefully looked for. If the 
patient, either generally or in respect of any 
particular group of muscles, is overworked, 
this must be prohibited. The gouty element 
should be treated, also any foci of infection 
that can be discovered. Autogenous vaccines 
are said to be useful. Even in the chronic 
phases, mild but constant counter-irritation is 
often of use. Herein, probably, lies the in- 
dubitable value of the popular belladonna 
plaster. 

In obstinate cases a visit to a sj;a may be re- 
commended. As to the indications for physico- 
therapy, there is much difference of opinion, 
and it can only be said that no sharply pain- 
ful muscle should be subjected to any but 
gentle manipulations ; that as the pain be- 
comes less severe, the scope of the move- 
ments permitted should be increased, and 
that it is as counter-irritants that most of the 
electrical and thermal appliances do their 
good. 

Recurrences are to be prevented by extir- 
pation of infective foci, by anti-gout treat- 
ment, by protection from cold and wet, and, 
above all, by avoidance of fatigue, especially 
of any one group of muscles. 

Carey Coombs. 


MYASTHENIA GRAVIS {syn. Pseudo- 
paralytic Myasthenia Gravis ; Asthenic Bulbar 
Palsy). — This disease has been generally re- 
cognized in the British Isles only during the 
last twenty years. 

Etiology.— Myasthenia may attack persons- 
of any age and of either sex, but has no familial 
tendency. Although no specific cause has been 
discovered, it is remarkable that women suf- 
fering from the disease may lose all symptoms, 
during pregnancy — a fact w’hieh suggests that 
some abnormality of internal secretion is an 
important causative factor. 

Morbid anatomy.— Autopsies have re- 
vealed (1) the frequent presence of an enlarged 
thymus gland, which may show degenerative 
changes; (2) numerous “ lymph orrhages,” or 
collections of lymphocytes, scattered in various 
tissues, especially the muscles ; (3) slight de- 
generative changes in muscle-fibres, and (4) the 
absence of definite abnormalities in the central 
or perij)heral nervous systems. 

Symptomatology. — Myasthenia gravis is 
marked by the presence of a muscular feeble- 
ness which may vary, in different patients and 
in the same patient at different times, from a 
condition of rapid exhaustibility to one of 
complete paralysis. This symptom may be 
limited to a few muscles*— for instance, those 
supjilied by the cranial nerves— or may affect 
the skeletal musculature as a whole. It is 
usually accomj)ani(d by a corresponding gradu- 
ated failure of resjonse of the affected muscles 
to continuous faradism, although they retain 
their excitability to the make-and-break of a 
galvanic current {myasthenic reaction). 

The patient often complains that although 
be is able to do certain things in the morning, 
this ability disappears in the course of the 
day. He may be able to keep bis eyes noimally 
open for a short time, but sooner or later the 
up}:er lids droop so that he can only look 
straight in front of him by throwing bis head 
back. Diplopia, due to weakness of one or 
more ocular muscles, is often a troublesome 
symjitoni, and difficulty in mastication, articu- 
lation, and deglutition is not uncommon. A 
myasthenic facies in which the smile is “ sour,’* 
owing to weakness of the zygomatic and risorius- 
muscles, has been described. The limbs may 
be affected in a similar manner, but the most 
important and most ominous complaint ia 
shortness of breath. A paroxysm of dyspnoea, 
due to failure of the respiratory muscles, is a. 
very distressing complication and the most 
frequent cause of death in fatal cases. The 
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presence of an enlarged thjTnus gland can 
sometimes be demonstrated by percussion or 
by radiography during life. 

The tendon-reflexes are generally normal in 
character, but may be easily exhausted. The 
superficial reflexes are unaltered. Control over 
the sphincters is not interfered with, although 
in one or two cases slight incontinence of urine 
has been recorded. Sensory disturbances are 
not very frequent, but patients sometimes com- 
plain of sharp pains or of parflesthesise in the 
form of numbness. Areas of relative analgesia 
have been recorded in a few instances. 

The onset of the disease may be sudden or 
insidious, and the course may be as short as a 
few weeks or be prolonged over many years. 
An early fatal termination is not common, and 
cases of complete recovery certainly occur. 
Perhaps the majority of cases run a prolonged 
course with considerable remissions and re- 
lapses, a more or less partial disability for effort 
of any kind remaining as a permanent feature. 

Prognosis* — Owing to the occurrence of 
marked remissions followed by relapses in the 
natural history of the disease, to the sudden 
complication of an apparently benign case by 
respiratory failure, and to the spontaneous 
recovery of others, it is difficult to give a 
prognosis in regard to an individual patient. 
The condition must always be regarded as 
a serious one, and only guarded statements 
can be made in relation to the prospects of 
recovery. 

Diagnosis ia often difficult in slight cases, 
especially in the absence of serious disturbances 
of the muscles supplied by the cranial nerves. 
Mere weakness and fatigue, without signs of 
organic disease, are apt to be regarded as 
neurasthenic rather than myasthenic in origin. 
The incidence of the affection on the ocular 
muscles, the absence of marked myatrophy, 
and the great variability in the severity of the 
symptoms suffice to distinguish the disease from 
ordinary bulbar paralysis. Anomalous forms 
of peripheral neuritis may present superficial 
resemblances, but the lack of characteristic 
sensory, reflex, and electrical changes should 
determine the diagnosis. Cases of severe oph- 
thalmoplegia with little involvement of other 
muscles may not be easy to distinguish from 
the results of cerebral syphilis or of some 
forms of encephalitis, but the history of onset 
and the course of the disease will usually set 
doubts at rest. A myasthenic reaction in re- 
sponse to voluntary effort or to the faradic 
current often affords help in arriving at a de- 


cision, but must not be regarded by its^ aa 
pathognomonic. 

Treatment. — The general condition of the 
patient must be cared for by securing rest, 
good food, warmth, and freedom from mental 
disturbance. Little benefit has been derived 
from massage, or electrical treatment, or the 
administration of tonics. In view of the pos- 
sible disturbance of internal secretions, a large 
number of glandular preparations have been 
tried, but no consistently good results have 
been obtained. I have seen symptoms dis- 
appear under the administration of thyroid 
gland by the mouth, and particularly after 
daily injection of 1 c.c. of pituitrin, but 
these methods have failed completely in other 
cases. 

Certain symptoms must be met by appro- 
priate measures. When deglutition is difficult 
the danger of choking must be averted by 
rectal feeding, the use of the stomach-tube 
not being permissible on account of the emo- 
tional disturbance and consequent exhaustion 
attendant on its emjdoyrnent. It is advisable 
to give concentrated food in the early part 
of the day, when the patient is best able to 
swallow’, and to provide semi-solid nutriment 
which does not require the effort of mastication. 
Attacks of dyspnoea may respond to artificial 
respiration and the administration of oxygen, 
the tongue being drawn forwards during the 
process. Patients have occasionally survived 
several such attacks, and lived in comparative 
comfort for many years afterwards. 

E. Farquhar Buzzard. 

MYASTHENIC REACTION (see Elec- 
trical Reactions). 

MYATONIA (sec Myopathy). 

MYATONIA CONGENITA (see A myotonia 
Congenita). 

MYCETOMA (see Madura Foot). 

MYCOSIS FUNQOIDES.— A chronic in- 
flammatory dermatosis with a tendency to 
form granulomatous tumours which take on 
malignant characters and usually end fatally. 

Etiology. — This is entirely unknown. Myco- 
sis fungoides occurs much more frequently in 
men than in women, and is a disease of late 
middle life. It is still a matter of dispute 
whether the condition is an inflammatory 
one, due to some unknown organism, or is 
really a new growth of the sarcomatous type. 
There is some evidence, however, that it 
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m&y be related to lympbadenonia and the end fatally, though oiie or two apparently 
leuksemias, but this still remains to })e genuine cases of recovery are recorded, 
proved. Treatment. — The only treatment known 

Pathology.- The microscojnc (‘haraetor of to benefit this condition is X-rays ; it is of 
the lesions varies with the type and stage of value in any stage . Tumours disai)pear rapidly 
the disease, but the most pronounccid feature under its influence, the erythematous areas 
consists in masses of round cells surrounding clear u]). and itching ceases. The improve- 
the vessels in the dermis. The cells liave much ment is usually only temporary, recurrence 
the same characters as lyjujfliocytes, but can being the rule ; but ])ersistent treatment may 
be distinguished from them by the size of kec]) the diseas(‘ quiescent for years. Drugs 
the nucleus and the amount of ])roto])lasm such as arsenic, antimony, and chaulmoogra 
present. The epidermis is only secondarily oil have been tried, but with very doubtful 
involved. results. ^ 

Symptomatology. — The most frequent 

early lesions are patches of erythrodermia — a MYELITIS. — This designation implies an 
dry, red, and scaly condition of the skin, inflammatory lesion of the spinal cord, though 
These patches occur most frequ(‘ntly on the softening due to vascular and other disease 
trunk, and are characterized by their ]>ersist- is occasi(>nally the main pathological change, 
ence, their failure to resjjond to trcatmcuit. The disease may take several forms, but an 
and their intense itching. Sometimes the acute local transverse lesion is the most 
lesions resemble })soriasis, a simjde erythema, common. 

or an urticaria. In other cases they are moist Acute Transvekre Myelitis. — Tlierc can 
and resemble an ordinary eczema. In any case be no doubt that in the majority of cases the 
they may be localized to a few patches, or lesion is of syjdiilitic origin ; it generally 
more or less generalized, This is often called o(*(‘Uis within the first few years after infec- 
the premycotic stage. Later the i)at.ches show tion, occasionally within the first few months, 
definite infiltration and become raised above Exposure. (H)]d, and trauma arc? less important 
the surrounding skin, or nodules appear in factors than they were formerly sujjposcd to 
the patches. Finally, tumours develop. Those be. Certain eases develop during the (sourse 
vary considerably in size, but average tljc size of or after s(‘).>tic infections or inh^ctioiis fevers, 
of an orange ; they are considerably raised as measles, scarlet fever, influenza, diphtlicria, 
abov^e the surface, and may be either sessile and malaria, or are due to the same organism 
or pedunculated. Ulceration eventually oecurs as is a(;ut(*. epidemic encephalitis. The patho- 
in large areas on any ])art of the body, juo- logical lesious vary with the nature of the in- 
ducing extre?iie deformity. Tlie patients then fection. The syphilitif' form is a gummatous 
become cachectic and die from wasting, s<*j)tic meiiiiigo-mvelitis ; tJie soft niembraiKis are 
absorption, or some intercurrent condition, thickened and iiifiltrati^d by round cells and 
The lymphatic glands, bone-marrow, lung.'<, exudate, the cellular infiltration extends along 
liver, spleen, kidneys, and supraremils, and in the sheaths of the pial vessels into the c-ord, 
rare cases the brain, have been found to be and this, comlnned witli the vascular occlu- 
the seat of similar tumours. sions that are liable to occur, produces necrosis 

In some cases — the so-called and softening of the nervous tissues. In some 

d'emhlee — ^tumours form without precluding der- of the infective cases the numingi's are scarcely 
matosis, but the final (course is the same. invol\’ed. 

Diagnotit. — In the premycotic stage the Ssrmptoms.- As it is most eomnionly the 
diagnosis has to be made from seborrluidc der- dorsal segments of the cord that are affected, 
matitis, psoriasis, para])Soriasi8, erythema sim- the clinical features of this form will be de- 
plex, urticaria, and eczema. The persistence scribed. The onset is acute. Numbness, ting- 
of the lesions, their resistance to treatment, and ling, or coldness of the feet and legs may pre- 
their intense itching are the factors on which cede the loss of power ; difficulty in micturition 
most reliance must be placed. Histological is occasionally the first symptom. Then the 
examination by experts may help. In the legs become weak, often in an almost apoplecti- 
later stages the diagnosis is easy, the multi- form manner, and are soon quite powerless ; 
plicity of the tumours and their histological sensation is lost, and retention of urine and 
characters separating the cases from sarcoma, faeces deveIo 2 )s. When the lesion involves the 
Prognofit. — The great majority of cases cervical cord the arms are similarly affected. 
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If examined at this stage the limbs are flaccid, 
and may remain so for weeks. Sensation is 
lost or disturbed to a level that corresponds 
to the site of the lesion in the s]>inal cord, 
and if the damage to this is severe the 
tendon-jerks disa])pear ; this is, in fact, 
the rule. The j)lantar resj)onses are of the 
extensor type unless the transverse lesion 
is complete, wh(*n it may be imjjossible to 
elicit them, or only fle.xion of the toes is 
obtained. 

The skin becomes dry, and bedsores are liable 
to develop on ])arts subjected to ])ressure. Not 
infriMpieiitly, and ])articularly when the men- 
inges are involved, the ])aticnt com]>lains of 
pain or a girdle sensation at the upper margin 
of the ana!sthesia. 

After about three weeks tu' so the tone of 
the muscles reaj>pears and the limbs become 
gradually rigid ; then reHe.v sj)asms, generally 
of the; flexor tvj)e, occur, and reflex voiding 
of the bladder may replace retention. In this 
stage the deep reflexes an* exagger,ated, and 
there may be clonus. The amount of power 
that returns naturally de])ends on tin; severity 
of the lesion ; as a rule, the ])atient regains 
fair strength in his legs, though the paralysis 
was at first coinj)lete, but tin; range of move- 
ment is usually limited by the coexisting 
rigidity, (lait, when possibh;, is consequently 
feeble, unsteady, and spastic, the patient is 
unable to raise his feet properly froiri the 
ground and stumbles over every obstacle. 
The arms, when affected, recover less satis- 
factorily. A fair degree of sphincter control 
is usually attained, but micturition is frequently 
precij)itate. 

Ascknj)L\(j AM) Dlssemixated Myelitis. — 
These forms may be considered together, as 
in ascending myelitis the lesions are often dis- 
seminated rath(‘r than continuous. The onset 
res(uiibles that of acute transverse myelitis ; 
when first seen there may be merely a flaccid 
j)alsy of the legs and disturban(;es of sensa- 
tion to the groins ; ne.xt day the motor and 
sensory loss may reach the umbilicus and then 
gradually ascend the trunk till the arms are 
involved. As the intercostal muscles are then 
paralysed too, a fatal termination from 
respiratory paralysis is likely, but extra- 
ordinary and unexpected recoveries take 
place in this form. Sphincter and trophic 
disturbances similar to those of transverse 
myelitis occur. 

Many cases prove fatal, but the ultimate 
prognosis in those that live is not bad, as the 


injury to the cord, though extensive, is often 
not very severe. 

Chronic Myelitis. — In the sense given here 
to the term myelitis, no chronic form occurs. 
Inflammatory lesions of the cord have always 
a rapid course. This diagnosis has been un- 
questionably mucli misused in the past ; the 
symptoms to which it lias been applied have 
been due to compression of the cord, to the 
effects of chronic constricting meningeal dis- 
ease, or to disseminated sclerosis (.sec CoM- 
I'R ESSK )N I * AR A PL E( ; T A ) . 

Diagnosis of myelitis. —If we restrict the 
term to acutely developing sjiinal lesions, there 
is little danger of confusing myelitis with emn- 
presskm of the cord, except perhaps by an abscess 
ill comi<‘xion with vertebral caries. Vasculiir 
lesions the result of arterial embolism, throm- 
bosis, or ha'iiiorrhage arc rare and distinguished 
by the sudden development of a condition 
that r(‘maiiiH stationary or imjuoves. The 
greatest danger is of confusion with dis- 
soyiinatcd selerosis, which occasionally produces 
symptoms of an acute transverse lesion of 
the cord ; but there are usually other signs, 
as nystagmus, diplojiia, or tremor, which 
make the diagnosis easy. Lumbar puncture 
is a valuable aid, as the fluid in myelitis 
invariably contains an excess of cells and 
albumin. 

Treatment sliould be directed to both 
the disease and its symptoms. Unfortunately, 
little can be done in infective myelitis except 
to control any [lossible source of infection, 
but the sy])hilitic form requires prompt and 
vigorous antisyjihilitic treatment. The life and 
the prospects of the patient often depend on 
management and nursing in the early stages. 
The greatest dangers are cystitis with second- 
ary pyelitis and bedsores. At first regular 
catheterization is required, and must be con- 
ducted with rigid asepsis. If, as often occurs, 
a cystitis develops, suprapubic drainage should 
be considered. Bedsores can generally be 
avoided by the use of a water or air bed, fre- 
quent change of the patient from side to side, 
and systematic treatment of the skin. Mas- 
sage should be commenced early ; electricity 
is rarely of use, and is undesirable, as it tendis 
to excite rigidity and spasms. The danger of 
contractures as the tone of the muscles re- 
turns must be borne in mind ; they can best 
be prevented by frequent passive movement 
and change of position of the limbs. 

Gordon Holmes. 
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MYELOMATA. — Benign growths of the 
marrow-tissue of bones. 

Pathology. — MacroscopicalJy, a myeloma is 
a deep-red, very vascular tumour, having a 
small amount of fibrous stroma with spicules 
of new bone scattered through it. As it grows 
it causes absorption of the inner aspect of the 
compact bone, but at the same time new 
bone is deposited externally, so that apparent 
expansion results. In children the tumour 
usually undergoes cystic degeneration and gives 
rise to the commonest form of bone-cyst, con- 
taining clear brownish fluid, with a thin layer 
of solid myeloma forming its wall. In adults 
the tumour occurs before the age of 40, and 
is solid, sometimes with small cysts distributed 
through it. 

Microscopically, tliere is a fil)rillat(.‘d stroma 
containing oval or spindle cells, with which are 
numerous giant cells. 

Symptomatology. — In oider of frequency 
the bones that are usually affected are the 
upper end of the tibia, lower end of fejnur, 
upper end of humerus, lower end of radius, 
and the alveoli of tlie jaws. There is a pain- 
less, slowly progressive enlargement of the 
bone, which later gives “ egg'Shcll crackling. 
In the cystic form in children spontaneou.s 
fracture is often the first sign ; this ])articu- 
larly occurs in the iiiipcr end of the humerus. 
The bone enclosing the tumour juay be de- 
stroyed, and the tumour tlien grows more 
rapidly among tlie soft parts, and may form a 
large mass, over which the skin is hot and 
shows the development of large ^’eius. 

Diagnosis. — The absence of pain and the 
slow progress help to distinguish myeloma from 
endosteal sarcoma. X-rays show thinning and 
expansion of compact bone and destruction of 
cancellous bone. The outline of the affected 
area is more clearly defined than in tyhercvlous 
abscess, and there is no zone of sclerosis as in 
Brodie's abscess. (Plate 44, Fig. 3, Vol. Ill, 
facing p. 551.) The removal of a fragment foi- 
microscopy is the only sure method of diagnosis 
from certain sarcomata. 

Prognosis. — After removal the tumour 
does not recur, but occasionally, after existing 
as an apparently benign tumour for some time, 
a myeloma shows malignancy by the develop- 
ment of metastases in other bones and organs. 

Treatment. — The compact bone covering 
one aspect of the tumour is removed and 
the soft tissue completely scraped away ; in 
the tibia subperiosteal resection is sometimes 
necessary. It is occasionally necessary, in very- 


late cases, to amputate. Where spontaneous 
fracture has occurred, removal of the tumour 
is followed by good union. 

In Bexce- Jones Myelomatosis, multiple 
tumours having the characters of myelomata 
occur in vertebrae, ribs, and cranial bones. 
The disease begins in middle life and lasts for 
years, causing spontaneous fractures and great 
distortion. There is great pain, with inter- 
mittent pyrexia and profound anaemia ; albu- 
inose can be detected in the urine. The dis- 
ea.se terminates by sarcomatous degeneration 
with metastases in lymph-glands and organs. 
Treatment must be directed to the relief of 
pain, and the risk of fractures from slight 
injuries must be avoided, 

C. W. Gokdon Bryan. 

MYIASIS. — The presence of dipterous larvae 
in the living body, and the disorders caused 
thereby. Such disorders may be divided into 
four groups : 

1. Intestinal. 

2. Produced by the de})osition of ova in 

various (.avitics of the body which 
open externally. 

3. Produced by ova deposited on wounds 

and ulcers. 

4. Larvae in the subcutaneous tissues. 

The larv» of Auchmeromyia luteola, which 

hide by day in cracks in African dwellings, and 
at night come out and suck human blood, are 
not included under the definition. 

1. Intestinal Myiasis 

This is the form of myiasis most frequently 
met with in this country ; it is still more 
common abroad. In this condition larvae of 
many different flies have been found in Europe 
and in North America. The commonest are 
Fannia canicularis, the small housefly ; F, 
soalaris, the latrine fly ; and Musca dornestica, 
tlie common housefly. Quite frequently, more 
than one species is present in the same case. 
As a rule, infection is accidental and caused 
by the ingestion of ova or young larvae in stale 
bread, rotten fruit, milk, meat, or other con- 
taminated food. In the case of Acarus domes- 
ticus, the cheese mite, the larvae are present 
in cheese; and in Eristalis ienax, the rat- 
tailed larva of the drone fly, and in Ueloj)hiLus 
pendulus they are present in dirty water or 
water-cress. 

Fannia scalaris and Calliphora probably 
occasionally lay their eggs on the everted 
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mucous membrane of the rectum during defseca* 
tion ; such cases belong to the second group. 

Ova and larvee of most of these flies are 
uninjured by the gastric juice, and in the 
favourable conditions present in the intestine 
— ^plenty of liquid food and a uniform high 
temperature — ^they grow very rapidly. The 
larvae of the housefly probably reach their 
full size in three or four days. Larvae and 
pupae are passed in the faecjcs, or sometimes 
larvae find their way out of the anus by their 
own movements ; more rarely they are vomited. 
The numbers present may be few, more often 
they are numerous, and many thousands may 
be present. The infection is usually a brief 
one, but cases lasting months or years some- 
times occur, and are doubtless due to repeated 
infections from an undiscovered soimic. In- 
dividuals of any age or station in life are 
attacked, but people of dirty habits are natur- 
ally most exposed to risk. 

Symptoms. — Sometimes synqdoms are ab- 
sent ; in other cases tliere are anorexia and 
discomfort, and in yet others there may 
be severe attacks of pain with or without 
diarrhoea. Inflammation with a considerable 
extent of ulceration may oc(;ur in the bowel 
and cause the passage of blood and mucus. 
Reflex convulsions and other nervous symp- 
toms have been met with. Recovery is usu- 
ally rapid and complete, but in a few cases 
patients have become unconscious and died. 

Treatment consists in the administration 
of a purgative such as calomel, re])eated if 
necessary, and rectal lavagcj. The active 
peristaltic movements of the intestine are 
sufficient to remove the umesisting larvae. 
Bismuth or bismuth and opium may be 
employed later if the intestine is inflamed or 
ulcerated. 

2. Myiasis of Cavities 

The nasal cavities, frontal and other acces- 
sory sinuses, mouth, external auditory meatus, 
conjunctiva, the urinary meatus, urethra and 
bladder, vagina and rectum, have all been the 
seat of myiasis. The most dangerous fly is the 
Chrysomyia macdlaria (screw- worm), a native 
of America, especially of the tropical and 
subtropical regions. Other cases are due 
to Lucilia ccesar (greenbottle fly), CaUiphora 
vomitoria and C. erythrocephala (the blow- 
flies), (JEstrus, Sarcopfiaga carnaria, and Wohl- 
Jartia magnijica. The first few of these are 
found in England, the last is very troublesome 
and dangerous in Russia. Extensive ulcera- 


tion and necrosis of soft parts and even of 
bone may be produced, and death often follows 
from secondary bacterial infections. The nose, 
conjunctiva, auditory meatus, urinary meatus, 
and vagina are only involved when a pre- 
existing muco-purulent discharge has attracted 
the fly. . 

Vaginal infection may lead to the production 
of vesico- vaginal or of recto- vaginal flstulse. 

Nasal infection has occasionally led to in- 
volvement and destruction of the eye in the 
case of Calliphoray Hypoderma lineata^ and 
H. bovis (warble flies). The larva tracks along 
the arteries, reaching the interior of the eye 
by following the arteria centralis retinae. Con- 
junctival infection is very common in Russia 
and Mexico {mal de (yo), and may lead to loss 
of the eye. 

Cases are often characterized by pain, 
(odcnia, blooiistained offensive discharge, fever, 
and delirium. 

Treatment must bo adopted to get rid of 
the larvae ; extensive scraping away of necrosed 
tissue may be necessary, or the injection of pure 
chloroform, I or 2 drachms, followed by anti- 
septic douching. 

3. Myiasis op Wounds and Ulcers 

Neglected wounds and ulcers are infected 
by species of Chrysomyia^ Lucilia^ CaUiphora ^ 
and Sarcophagg. Very rapid extension of in- 
flammation and necirosis may follow. Treat- 
ment must be similar to that adopted for 
Croup 2. 

4. Subcutaneous Myiasis 

Several species of Gastrophilus and Hypo- 
derma cause creeping eruptions, which may last 
for months. The young larva leaves a thin 
red track. It moves at night and produces 
burning pain, usually advancing about an inch 
and a half in twenty-four hours. Larvae of 
Hypoderma may also ciiuse local boils. Hypo- 
derma bovis causes this condition quite fre- 
quently in the Shetlands, but it is very rare 
in the rest of the British Isles. 

The larva must be extracted with a small 
knife, or destroyed by injecting novocain. 

In the tropics local boils are quite commonly 
produced by larvae of species of Cordykibia, 
Dermatohia, and Bengalia. 

All dipterous larvae are difficult to recognize, 
most of them being smooth and mag^ot-like, 
though those of Fannia are covered with long 
bristles. They should always be referred to 
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a competent entomologist to be named, and 
if possible adult flies should be bred from the 
larvfle or pupse obtained in the first three; 
groups of cases. The source of infection can 
then be traced in many instances, and further 
danger avoided. E. A. Cockayne. 

MYOCARDIAL DEGENERATION, PRO- 
GRESSIVE. Etiology . — The (ixact causa- 
tion of progressive myocardial degeneration, 
one of the chief causes of death, is inijierfecfly 
understood. 

Predisposing factors. Af/c is the most im- 
portant. Progressive myocardial degeneration 
is rare before 50, and juactically unknown 
before 40, except in rare forms such as that 
accompanying atheroma of flu; jiulmomirv 
artery. This age-incidence is related to the 
onset of deterioration of the arteries, wlii<di 
occurs about the age of 85, and to the *' change 
of life in men as well as in women. 

tSex . — ^General exiierieiicc suggests an equal 
incidence ujioii men an<l women. 

Heredity jilays its jiart, presumably similar 
to that played by age. In certain families the 
arteries wear out too soon, and the (ardiac 
muscle follows suit. 

Occw/jo<io??.--8iichobvious jmiiits as thejire- 
disposing effect of lead must be noted. !Moie 
important is tin; effect of liead work as ('om- 
pared with hand work. A collccti\c. research 
in Austria before the ^^'ar i]idicat(;d tJiat 
arterio-sclerosis is attributable to worry more 
than to manual labour ; this seems to b<* 
equally true of “ cardio - sclerosis.*’ It i.s a 
disease of towns ratiier than of the country. 

Exciting causes. — These may be mechanical 
or toxic. The formtu- groii]», consi. sting of 
manual labour and high artiuial t<*nsiou, 
almost melts away on examination, for it is 
hard to prove a greater incidence of cardiac 
degeneration among men engaged in heavy 
bodily work, while, in cases of Jiigh arterial 
tension it is impossible to deny the active 
influence of toxins on the cardiac muscle. 

Lead is an occasional but definite factor. 
Alcohol is sometimes a very d(;finite cause, juo- 
ducing a syndrome so clear-cut as to constitute 
a disease in itself — the alcoholic heart. The 
influence of tobacco is uncertain, but cannot 
be denied. The association of cardio-sclerosis 
with goutf and also wdtli glycosuria of the 
“ diab^te gras ” type, is well known ; but 
whether the cardiac lesion and the metabolic 
disorder are effect and cause, or collateral 
effects of some common cause, cannot clearly 


be determined, (ilwsity is certainly a cause, 
partly, at least, by mechanical means. Pro- 
longed hyperthyroidism inflicts injuries upon the 
cardiac muscle wliich persist after the cause 
itself has ceased to oj)erat<‘, and ])ossibly other 
endocrine secretions hav(‘ a similar influence. 
The course of ” irritable-heart ” cases will be 
watched with interest in this connexion. 

As to infections, sy])l.iilis is considenul 
elsewhere {see Heart, Syi'iiilitic Disease 
of). Jnfinenza and the respiratory catarrhs 
undoubtedly ha.sten. (‘ven if they do not 
initiate, progressive myocardial degen(‘ration. 
(bill- bladder infections and ])yorrh(ra have 
also been cited. 

The chief tiausal relation of progressive myo- 
cardial deg(‘neratic>n, howi'ver, is with arterio- 
sclerosifi, high arterud tension, and renal dis- 
ease : .‘sometimes with all three, sometimes 
witli two, and sometimes with one. What the 
order of the relationsliij) may be, cannot yet 
b(! stated. T]i(*r(‘ are cases in which it seems 
certain that nc]>ljritis has caused high tension, 
and high tension has caused myocardial break- 
down either directly or through the arterial 
disease* to wliich it leads. But even here it 
is jiossible that the same toxic factor that 
acted as a jircssor has also exerted a directly 
injurious influence on the m\ 0 (^ardiuiii. Per- 
haps tlie best statement of the* facts as yet 
available is that high arterial tension, with or 
without manifest r(*nal disease, causes ventri- 
cular hypertrophy and ultimate degeneration; 
(hat Certain toxic states apjiear to damage 
myocardium and arteries simultaneously ; and 
that the arterial decay which marks old age is 
accompanied by deterioration of tlie cardiac 
musch*. also. 

Pathology. Ihogicssive myocardial de- 
generation, arising as it does from a multi- 
plicity of factoi’s, cannot be described as a 
pathological entity. The ventriirles, either or 
both, may lx* h\'})(‘rtrojjhied, with or without 
dilatation. 'J’he aorta and coronary arteries 
are oftiui atheromatous, and the process of 
calcification often extends to the aortic cusp 
of the mitral valve and the demilunes of the 
aortic valve. The aortic ring may be stretched 
and the valve leaking. To the naked eye the 
cardiac muscle appears little altered, though 
in true senility there is sometimes a brown 
atrophy. Fatty streaks may be visible be- 
neath the endocardium of the ventricles. 
Microscopically, such methods as are generally 
used show but little in conijiarison with the 
profound physiological disturbances that are 
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known to be present : fatty changes within 
the cells and fibrous formation between them 
are crude and uncertain criteria. 

The various conditions by which the myo- 
cardium is brought to downfall operate by 
disturbing the balance between anabolism and 
catabolism. Of all the forms of breakdown 
that may occur, the most seriou.s is failure of 
left ventricular contractility. Death is due to 
this even when its apparent cause is some other 
physiological aberration, such as j)aroxy8mal 
tachycardia, auricular fibrillation, or heart- 
block. Those -themselves due to failure of 
anabolism -kill by adding to the burdens of 
a ventricle which is already expending con- 
tractile substance faster than it can make it. 

Symptomatology.-- The three chi(d symp- 
toms are dyspmoa, pain, and (I'derna. The 
degree of exertion needed to (;ause dyapnaea is, 
in the early stages, the soundest gauge of the 
progress of the disease. Another important 
and thniatening type is the dyspna^a which 
comes on in apparently spontaneous attacks, 
usually at night. Pain is another index, hardly 
less delicate if it is present at all, of the down- 
ward progress of the case. Fortunately, it is 
by no means general. Every degree is experi- 
enced, from the mild oppression or constriction 
over the sternum that assails many elderly 
men if they try to hurry on a cold day, to the 
terrible and unspeakable agony of coronary 
thrombosis. One must recollect, however, that 
people vary widely in their capacity for feel- 
ing pain, as also for bearing it. (Ederna of the 
feet is occasionally the first symptom noted, 
but pain and shortness of breath are much 
more often so. If the patient is in bed, there 
is usually some oedema over the lower lumbar 
spine. Cough is due to pulmonary complica- 
tions, and bloody sputum indi(;ates gross con- 
gestion, infarction, or apoplexy of the lung. 

Among other symptoms, muscular weakness, 
giddiness, and fainting fits are prominent ; 
they possibly are due as much to changes in 
the peripheral arteries as to the cardiac decay. 
Other cerebral symptoms, such as headache, 
forgetfulness, and the evidences of retinal and 
intracranial haemorrhage and thrombosis, are 
obviously arterial in origin ; except for such 
headaches as are uraemic. The cardio-renal 
syndrome is made up of three parts, cardiac, 
arterial, and renal ; any of the three may pre- 
dominate and may be responsible for the final 
stage. 

Phyiioal signs. — The points to notice in 
examination of the pulse are the condition of 
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the artery — ^the brachial is the best to examine 
— the blood-pressure, the rate, and the rhythm. 
Arterial thickening and high tension are by no 
means coincident. The most beaded and de- 
formed arteries are often under no great tension, 
and the highest pres.sures frequently coexist 
with good arteries. It is roughly true that 
the worse the heart the faster the pulse, but 
allowance must be made for the influence on 
rate which may bo exercised by specific dis- 
turbances of rhythm. 

By far the commonest and least important 
type of arrhythmia is the extrasystole. Total 
arrhythmia and the alternating pulse are 
less often encountered, but as they indicate 
auricular and ventricular failure respectively, 
they are highly significant Paroxysmal tachy- 
cardia and the various grades of heart-block 
are relatively infrequent features. 

The physical signs are multiform and diffi- 
cult to classify. Often there are none except 
weakening of the sounds, especially of the 
first, at the apex. This is ominous, as is also 
the discovery of a gallop rhythm over the 
apex or the left costal border. On the other 
hand, pronounced evidences of ventricular hy- 
pertrophy and dilatation are often found in 
elderly persons who have no cardiac symptoms 
at all. 

Added to these evidences of myocardial 
degeneration may be signs indicative of altered 
valvular function, the commonest being the 
systolic apical bruit which proves mitral leak- 
age due to stretching of the auriculo-ventri- 
cular ring. A similar bruit, of similar origin, 
is frequently to be heard over the tricuspid 
area. At the aortic area there may be signs of 
valvular calcification, particularly a somewhat 
loud systolic murmur carried into the greater 
arteries. If this is accompanied by a regurgi- 
tant murmur, one must entertain the thought 
of syphilis as a causal factor, and indeed, in no 
case of progressive myocardial degeneration 
can one venture to forget this possibility, or 
to omit to look for evidences of aneurysm. 

The only important sign of pericardial dis- 
ease is friction, an occasional but sinister 
feature if it follows a severe anginal attack, 
because it betrays the presence of gross coronary 
obstruction. 

In the lungs, one must watch for signs of 
bronchitis, basal congestion, and hydrothorax ; 
in the abdomen, for enlargement of the liver 
and ascites. The discs should be examin^ 
for haemorrhages, retinitis, and arterio-sclerosis. 
The daily output of urine ought to be estimatedi 
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oasts searched for, and the functional activity 
of the kidneys tested. 

Diagnofii.—Whether progressive myocar- 
dial degeneration is j)rescnt, is settled by a due 
consideration of symptoms as well as of physical 
signs, but it is not always possible to determine 
its nature. The disease is usually written down 
as “ senile ” if the patient is fiO years old or 
near it, and if there is no (ividence of high 
arterial tension or of alcoholism, syphilis^ or 
other obvious toxic cause. Lastly, no diag- 
nosis of (jardiac disease is complete that docs 
not include a statement of the structural and 
functional changes, so far as these can be 
ascertained. 

Prognoiii. -^-Symptoms are of more prog- 
nostic value than signs. Broadly speaking, 
the gravity of a case is directly ])ro])ortiorial to 
the ease with which symptoms, particularly 
dyspnoea and pain, arc ]jrovoked by effort. 
A Uttle more analysis will show that it is 
failure of the contractile force of the ventricles 
that is the critical feature in these cases, and 
that dyspnoea and pain, and also oedema, are 
fairly delicate indices of ventricular inefficiency. 
It is to patients with symptoms but no out- 
standing physical signs that death is most likely 
to come suddenly. Auricular failure, paroxysmal 
tachycardia, coronary thrombosis and heart- 
block are of importance in that they precipi- 
tate more or less rapidly a breakdown of that 
for which the heart primarily exists — the ven- 
tricular force by whi(;h blood is thrown out 
upon its journey to the pcrij)hery of the two 
circuits. Similarly, weak heart-sounds, “ bruit 
de galop,” and the alternating pulse are un- 
welcome phenomena because they are direct 
evidences of ventricular failure. 

Treatment. — The lesions under considera- 
tion are progressive, and associated in a majority 
of cases with the tissue changes indicative of 
old age. Obviously, they provide no promising 
field for radical treatment. Except in a few 
cases it is impossible even to treat the cause 
(alcohol, syphilis, lead, and so on), and in those 
few the damage already done is irreparable. 

As the cause cannot be got rid of, the 
most that can be hoped for is retardation of 
the downward progress of the case. Since 
myocardial breakdown occurs as a result of 
catabolism exceeding anabolism, it can be 
postponed by (1) promoting anabolism, (2) dis- 
couraging catabolism. The administration of 
cane sugar, advocated by Goulston of Exeter, 
and the use of cardiotonic drugs such as 
digitalis, camphor, or caffeine, which help 
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the cardiac muscle by improving the coronary 
blood supply, are examples of the first kind 
of treatment. Under the second heading are 
ranged all those measures directed to reduction 
of the cardiac load. Of these the most valu- 
able are plans for the regulation of life in cases 
of high blood- pressure before it has gone too 
far. Probably more could be done to prevent 
untimely deatfi from cardio-sclerosis by teach- 
ing a sound philosophy of life to children than 
by any theraj)eutic measure ; but even in 
later years some 2 )e()ple show themselves will- 
ing to be taught. The hustling man of busi- 
ness must learn not to worry, to take regular 
exercise, and to eat sparingly of everything, 
meat in particular. Advice as to alcohol and 
tobacco must be temy)cred with discretion. 
The Kart'll cure — a i)eriod of rest with a diet 
of milk — should be reserved for refractory 
patients of this type. Personally, 1 do not 
believe in the Nauheim treatment, except as 
an elaborate method of psych otherajDy. The 
nitrites and other vaso-dilators will do little 
or nothing to give enduring relief ; but to 
the emergency which manifests itself in cardiac 
I)ain —an emergency which })robably arises out 
of a sudden overloading of an inadequate 
myocardium — the rapid lowering of peripheral 
resistan(H‘ afforded by the nitrites is invaluable. 

Other symptoms besides jlhin call for treat- 
ment. The attacks of dyspnoea which make 
the nights so distressing in advanced myo- 
cardial disease ar(5 best relieved by morphia 
or ojiiiiopon. Often much help is given by 
allowing the patiemt to spend the night in an 
armchair instead of in bed. For auiicular 
breakdown with fibrillation, digitalis or stro- 
phanthus should be given in full doses, but a 
favourable reaction is by no means so con- 
fidently to be expected as in the correspond- 
ing stage of post-rheumatic heart disease. 
These same drugs are sometimes of use in cases 
of ventricular failure with cedema and an alter- 
nating pulse. In an earlier stage, when cardiac 
pain is easily jjrovoked but the patient is not 
yet laid up, a course of caffeine will often give 
relief. Gouty, obese, and glycosuric patients 
will be benefited by appropriate diet. 

Carey Coombs. 

IVI YOOARD ITI8. — This article deals with the 
general principles that determine the import- 
ance of myocarditis rather than with detailed 
descriptions of the various forms. The myo- 
cardium, comprising as it does not only the 
muscular wall but also the framework, blood- 
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vessels, lymphatics, and nerves of the heart, 
is of vital importance. At one time perhaps 
rather neglected for the study of valvular 
disease, in recent years myocarditis has at- 
tracted much attention, and new facts have 
been established, some of them based upon 
experimental observation, others attained by 
the use of new instruments. Two important 
results, both of practical value, have emerged 
from these studies. The first is the recognition 
that myocarditis includes two processes — the 
perivascular and interstitial lesions, and the 
neuro-muscular changes. If the former be 
severe and protracted, scars will develop in the 
pardia(; wall ; if the latter be considerable, 
great destruction of the muscle-fibres and con- 
sequent weakening of the cardiac energy will 
eventuate. Syphilis may produce much fibro- 
sis, diphtheria •great muscular weakness. The 
second result is the appreciation of the two 
systems of muscular fibres in the cardiac wall 
-^1) the primitive conduction system, dis- 
turbance of which upsets the cardiac rhythm, 
and (2) the propulsive system, damage to which 
leads to cardiac asystole. Thus, in all cases of 
myocarditfs wc have to determine as far as 
possible, whether* the interstitial or the neuro- 
muscular damage is the greater, and whether 
the conduction or the propulsive system is 
chiefly damaged. 

Many infections injure the myocardium and 
produQ,c similar symptoms, which, in general 
terms, are those of failure in the heart’s strength. 
The particular infection stamps its own pecu- 
liarities also upon the process. The infection 
now to be described is the rheumatic. 

Rheumatic Myocakditts 

The rheumatic form is of particular import- 
ance, both on account of its frequency and be- 
cause it illustrates clearly the interstitial and 
neuro-muscular changes that develop. Never- 
theless, a pure rheumatic myocarditis (as dis- 
tinguished from a carditis) sufficiently severe 
to prove fatal is a rare event. 

Pathology. — The writer has demonstrated 
that the interstitial lesions in this form do not 
arise by direct extension from the pericardium 
or endocardium, but by scattered foci in con- 
nexion with the terminal radicles of the coron- 
ary blood-vessels in the heart-wall. Aschoff 
and Carey Coombs have called these lesions 
“ subiniliary nodules.” Coombs gives the 
following description of their structure : “ The 
subiniliary nodules in myocardial rheumatism 
.consist of rounded or fusiform areas formed by 


large spindle-shaped cells, lying in the intxa* 
muscular trabeculae of connective tissue.*’ 
Their average length is estimated at about 
400 /X. They frequently arise in connexion 
with an arteriole, either around it or even 
in the wall itself, and their eventual fate would 
appear to bo either cloudy swelling or cica- 
trization. They contain multinucleated cells 
larger than fibroblasts, which are surrounded 
by plasma cells, and by leucocytes which are 
chiefly mononuclear. In Coombs’s experience 
extensive fibrosis of the heart-wall is very 
exceptional, and he lays more stress upon 
the toxic damage to the tmiscular fibres and 
nervous elements as the cause of the cardiac 
weakness in myocardial rheumatism. In viru- 
lent cases much fatty change takes place in 
the muscular fibres, and experiment supports 
the view that such changes are the direct 
result of the rheumatic infection. 

It is clear that scattered foci of the charac- 
ter just described may in some cases damage 
the lines of communication of the conduction 
system. By the recent methods of cardiac 
investigation, evidence is accumulating of the 
occurrence of j)artial or complete heart-block 
and of the development of premature contrac- 
tions in myocarditis. Though these observa- 
tions indicate myocardial change, they must be 
studied and weighed still further before they 
can be assigned their true position in the 
study of rh(!umatic myocarditis. It is certain 
that they may be quite evanescent. 

Symptomatology. — The clinical symptoms 
and signs are of varying severity, and enable 
us conveniently to recognize four types of the 
disease : — 

1. Acute fatal myocarditis. 

2. Acute myocarditis as a part of a severe 

rheumatic carditis. 

3. Acute dilatation of mild degree. 

4. Chronic dilatation of mild degree. 

1. Acute fatal myocarditis is very rare ; the 
signs are those of virulent rheumatic poisoning 
together with cardiac asystole. The patient, 
generally a child or an adolescent, appears 
anxious and livid. Breathing is rapid, and 
may suggest* pneumonia or miliary tubercu- 
losis. The pulse is rapid, low in tension, and 
almost imperceptible. The condition of the 
heart is one of extreme dilatation with a wide 
area of flickering impulse. The cardiac sounds 
are short and approximate, and there may be 
a soft systolic murmur in the mitral sm. 
Vomiting and restlessness supervene, the Erer 
enlarges, and sli^t osdema of the extremities 
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and albuminuria occur. The temi)erature may 
be subnormal, but is not a characteristic 
feature. Death is usually sudden. 

2. The subacute form is more common, and 
its symptoms play a prominent jiart in all 
examples of severe rheumatic carditis. Its 
presence is suggested by the occurrence of 
persistent cardiac rajhdity, failure in compens- 
ation, and irregular fever in the absence of 
pericarditis, and this sugg(‘stion obtains sui)- 
port from such additional signs as orthop- 
noea, pallor, general weakness, slight persistent 
mderiia, and progressive enlargement of the 
liver. A point worth eini)hasizing is that many 
cases of rheumatic heart disease with myo- 
cardial damage are graver than tliose of frank 
pericarditis which run a rapid and benign course 

3. Acute dilatation of n^d degree is the most 
frequent cardiac event in rlumniatisin. {See 
Endocarditis.) 

4. The chronic form is of more importance 
than is perhaps generally rex'ognized. In such 
cases the heart remains large and feeble, and 
the pulse rajnd and easily influenced by slight 
disturbances for long i)eriods. There are signs 
of moderate dilatation, often aecoinjmnied, in 
childhood, by marked nervousness. Syncoj)al 
attacks and palpitation are not uncommon. 
These cases are very obstinate, and any over- 
strain will rapidly undo all the good j)roduced 
by months of patituit waiting. Eventually there 
may be an excellent recovery, but some of the 
patients drift into a state of (jhronic invalidism. 

Diagnosis. — The chief difficulties in diag- 
nosis are the exclusion of acute 'pericarditis 
and of a large pericardial effusion. The first 
is somewhat academic, for the chief danger of 
acute pericarditis is the attendant myocardial 
damage. The second is im])ortaiit, for the de- 
cision will determine the method of treatment. 
The diagnostic points in a case of copious peri- 
cardial effusion are given under Pericarditis. 
The guiding rule that dilatation is frequent 
and a large effusion uncommon in acute rheu- 
matic carditis is a valuable check to rashness 

Prognosis. — In the virulent cases the prog- 
nosis is very bad ; in the severe cases of car- 
ditis, serious ; in the acute mild cases, good ; 
and in the chronic cases, good with some con- 
siderable reservation. 

Treatment is similar to that of acute endo- 
carditis (see Endocarditis, Acute). There is 
need for even more caution and patience than 
in valvular affections, for a false step may 
mean a long delay in future progress. 

F. J. POYNTON. 


MYOCLONUS MULTIPLEX (^ee Para- 
myoclonus MT'LTIPLEX). 

MYOPATHY. — A condition in which the 
skeletal muscles, from congenital defect and 
subsequent pathological change, undergo atro- 
j)hy. It is not associated with any lesion of 
the ner\'ous system, and is characterized by 
progressive muscular wasting and weakness 
developing during infancy or childhood. Al- 
though, clinically, the disease falls into several 
well-defined types, mixed and transitional eases 
occur, and in all its forms the disease is essen- 
tially the same. Krb has named the condition 
Progressive Muscular Dystrophy. 

Etiology. — The. cause is unknown. It prob- 
ably depends n])on a qualitative defect in the 
embryonic tissue in wdiich the muscle arises. 
It coiumonly occurs in several members of a 
family, or in several generations. Both sexes 
transmit the disease and are affected by it. 
The ])seudo-hyj)ertroi)hic form predominates 
in males, the other forms affect both sexes 
more or less equally. The former type com- 
monly runs through one family, and is not 
often seen in association with the other types. 
Isolated eases of all forms also occur. 

Pathology. — There is decrease in the num- 
ber of muscle -fibres, and somci muscles may 
show a cong(‘nital defect. The interstitial 
tissue of the mus(;lcs is greatly increased, and 
the completely atrophic muscle may consist 
of little else. As there is also a deposition of 
fat in the fibrous tissue between the remain- 
ing fibres, some muscles may apjx'ar enlarged 
or hypertrophied. Microscopically the fibres 
show atrophy, diminution in size, vacuolation, 
increase of nuclei, alterations in form, and 
occasionally enlargement. Idie muscular nerves 
and motor end-jdates are inta(;t. Such changes 
as have in rare instances been recorded in the 
I>eripheral nerves and ventral-horn cells are 
probably secondary to the muscular atrophy. 

General symptomatology. — The disease 
develops during infancy or childhood ; that 
is, before growth is completed. It is slowly pro- 
gressive, and, although in the pseudo-hyper- 
trophic form certain muscles may become en- 
larged, the general tendency is finally to wide- 
spread atrophy. Both wasted and enlarged 
muscles are weak. The loss of power appears 
first in the muscles of the trunk and limb 
girdles, the distal limb muscles being less 
affected throughout. Contracture often ensues 
in the wasted muscles, producing deformities 
in limbs and spine. 
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The initial symptoms vary in the different 
forms according to the muscle groups affected 
earliest. In many cases the child has never 
been normally active and nimble, and may have 
learned to stand and walk unduly late. Atten- 
tion is often drawn to the condition by a clum- 
siness in walking ; a characteristic waddling 
gait, a tendency to fall, and great ditiiculty in 
regaining the erect posture. The attitudes 
adopted in these circumstances are highly 
characteristic. They are best seen in the 
pseudo-hypertrophic form, of which they are 
almost j)athognomonic. The child rolls over 
on to his face, and, getting on hands and 
knees, proceeds to climb to the upright posi- 
tion by working his hands alternately up his 
legs and thighs until he is erect. 

Weakness of the muscles of the shoulder 
girdle limits the power and range of active 
movement at this joint, causes winging of the 
scapulae, abnormal mobility of the shoulder 
girdle when the patient is lifted by hands 
placed in the axilhe, and an abnormal sagging 
of the shoulders when the arms are hanging 
by the side. 

A marked lordosis, partly from a tilting 
forwards of the i)clvis due to weakness of the 
hip extensors, and accentuated by the enlarge- 
ment of the glutei, is seen when the patient 
stands u])right, but disappears when he is 
sitting down. The shoulders are thrown well 
back and the scapulae protrude. 

The muscles of respiration, deglutition, and 
phonation are immune, as are also the tongue, 
the oculo-motor and sterno-mastoid muscles. 

Certain muscles are especially j)rone to wast- 
ing. These are the lower parts of the pectorals 
and the trai)ezii, latissimi dorsi, serrati magni, 
biceps and triceps, and, in the lower extremi- 
ties, the hamstrings and adductors. When 
enlargement is present, this also picks out 
certain muscles with great constancy the 
deltoid, infraspinatus, biceps, the glutei, vasti, 
recti femoris, and the calf muscles. The 
erector spiiite and masseters may also be en- 
larged. The enlarged muscles have a rounded, 
somewhat exaggerated contour, and are very 
firm to pressure. 

On electrical examination, it is found that 
as the muscle-fibres progressively atrophy and 
disappear their excitability both to faradic and 
to galvanic currents gradually diminishes and 
finally vanishes. The reaction of degeneration 
is never present at any stage. Fibrillation of 
the affected muscles is exceedingly rare, and 
they are neither painful nor tender to pressure. 


The sphincters are always intact, and sensa^* 
tion is normal. The tendon-jerks grow feeble 
and disappear as the muscles concerned in 
them waste and lose function. Both knee- and 
ankle- jerks are commonly lost early. 

The fibrosis of the muscles leads ultimately 
to gross deformities, such as talipes equinus, 
lordosis, and curvatme of the spine. These 
complete the disability of the patient. 

CUnical forme. Psendo-hypertrophio type. 
— This usually occurs in males, and is the most 
distimdivc and readily recognizable type. It 
develojm during the first decade of life, and 
the early symptoms are those necessarily asso- 
ciated with weakness of the pelvic and thigh 
muscles, viz. lordosis, a clumsy waddling gait, 
and difficulty in regaining the erect posture 
when lying down. The characteristic attitudes 
adopted in these circumstances have been 
described above. These j)henomena and the 
presence of massive calves first draw attention 
to the condition in most cases. Several boys 
in a family may be affected, and thus the 
disease may be seen in different stages of its 
evolution in a single family. The distribution 
of wasting and cidargement of muscles is that 
already described. The combination of wast- 
ing of the lower fibres of the pectoralis major 
with enlargement of the infraspinatus and the 
calves is pathognomonic of this form. Associated 
with the enlargement of the calves is some 
permanent contracture, which finally develops 
into marked equinus. Knee- and ankle-jerks 
are finally lost, and the general progress of 
the disease is fairly rapid, rendering the child 
helpless within a few years. With the ex- 
ception of occasional enlargement of the mas- 
seters, the facial muscles remain intact. 

Scapiilo-hnmeral type (Erb). — This occurs in 
both sexes, appearing in late childhood or at 
adolescence. There is commonly both an 
hereditary and a familial incidence, and this 
and the succeeding type may both be found 
in members of the same family, but seldom in 
association with the pseudo-hypertrophic form. 
Weakness of the shoulder gir^e muscles is the 
early characteristic of the type, and gives rise 
to the disability and deformities described 
earlier, so that winging of the scapulse and 
sagging of the shoulders are prominent early 
symptoms. Later, weakness of the pelvic and 
thigh muscles may be superadded, with accom- 
panying defects of movement such as are seen 
in the pseudo-hypertrophic form. Howevwp, 
the absence of any definite enlargement of 
muscles and the initial involvement of the 
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upper limb readily distinguish the juvenile 
from the former type. 

Faoio-scapulo'hameral type (Landouzy-De- 
jerine). — This closely resembles the scaymlo- 
humeral type, and may be associated with it 
n an affected family. The characteristic affec- 
tion of the face muscles may be j)reBent from 
infancy. The muscles chiefly affcjcted are the 
orbiculares palpebrarum and oris and the 
zygomatici. The patient lias very little mo- 
bility of the face, cannot close the lids, blow 
out the cheeks, whistle, or smile properly. 
In the infant, sucking may be defective. The 
lips are thick and everted, and gape so as to 
give the patient an expression of vacant 
stupidity. The oculo-motor muscl(‘.s and those 
of the tongue, larynx, and jdiarynx escape. 
At a later age, sometimes in childhood, at 
times not until adult life, weakness and wasting 
of the shoulder girdle muscles appear. The 
serratus magnus, latissimus dorsi, the lower 
fibres of the trapezius, and the u})|)er part of 
the pectoralis major atrojfliy and disa])]iear. 
In other cases it may be the lower part of the 
jiectoralis that is affected. The biceps, tricei>s, 
and supinator longus are in turn involved. 
The thigh and pelvic muscles may also be 
affected, and then the patient jiresents the 
peculiarities of attitude and gait found in 
association with this distribution of the 
affection in the other forms of myopathy. 

Eventually, tali})(is and spinal curvature may 
develop. These differemt muscle groups are 
not always involved, and the ])atient may reach 
adult life w'ith but a slight affection of the 
facial muscles and no other disability. 

Distal type. — This ndativcly uncommon type 
differs from those described, in that weakness 
and wasting first aj)])ear in the distal mustOes 
of the limbs, and invade the juoximal segments 
and limb girdle nmscles later as the disease 
progresses. The face also is affected. I’his 
type develoi)s in later childhood, and is differ- 
entiated from the peroneal tyj»e of muscular 
atrophy by its spread, the affection of the face, 
the absence of sensory changes, and the occur- 
rence of other types of myopathy in the 
affected family. 

Hixed and transitional types. — In addition 
to the clear-cut clinical types described, mixed 
and transitional cases also occur in which wc 
see the characteristics ‘of more than one type ; 
for example, some pseudo-hypertrophy may be 
found in the deltoid and the spinati in a case 
of the scapulo-humeral type, while other cases 
show a widespread muscular enlargement as 


their most characteristic feature. As a rule, 
however, these cases approximate to one or 
other type. 

Prognosis. — This varies in the different 
tyj3es and in individual cases both as to pro- 
gress of the disease and as to duration of life. 
In general, it may be said that the earlier 
the disease develops, the graver the prognosis 
as to both disability and life. The usual 
termination of the condition is from some 
pulmonary complication in the heljdess and 
bedridden patient. 

In the pseudo-hypertropliic type the prog- 
nosis is grave. Within five or six years the 
child is helpless, and does not usually attain 
adult life. In the facio-scapulo-humeral and 
sea] )ulo-h urn oral types the progress is more 
variable. In those cases in which weakness of 
the shoulder and pelvic girdle muscles ay)pears 
early, progress is likely to be more rapid than 
when the affection is confined to the face till 
adult life. Contractures and deformities are 
always more extreme in the pseudo-hyper- 
trophic than in the other forms. Recovery 
never occurs. 

Treatment. — The course of myopathy is 
not modified by treatment, and w’hcn the 
probability that the disease is developmental 
and congenital in origin is considered, this is 
s(5arcely matter for surprise. Treatment, there- 
fore, has to be purely palliative and sympto- 
matic. From what lias been said of the changes 
in the electrical excitability of the muscles, 
little good can be anticipated from electrical 
treatment. In fact, the stimulation of the 
stronger of two antagonistic groups of muscles 
may even accelerate the formation of con- 
tracture in that group and so aggravate the 
tendency to deformity. Nevertheless, Erb 
stated that lie had seen arrest follow electrical 
treatment, and a mild continuous current just 
sufficient in strength to cause appreciable con- 
traction, if used with these possibilities in 
mind, may provide a form of gentle exercise 
of the muscles. Voluntary exercise and pas- 
sive movements are, however, more effective; 
they jirevent contractures and delay dis- 
ability. The patient should not be confined to 
bed, if it can be avoided ; carefully graduated 
active exercises, according to his ability, 
may definitely retard the jirogress of the 
disease. 

Drugs and glandular extracts are unavail- 
ing. It is important that the general health 
of the patient should be maintained at as high 
a level as possible. F. M. R. Walshe. 
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MYOPIA {see Befbactiox and Accommoda* Polymyositis hasmorrhagica difiers only froin 
TiON, Errors of). dermato-myositis in the presence of hemor- 

rhages, which may occur into or between the 
MYOSITIS (inflammation of voluntary muscles, into the skin, or from mucous mem- 

mu8cles).-Inflan,mation a.ay affert («) branes. Frederick Laeomead. 

fibrous parts of muscles, their sheaths, sejita, 

aponeuroses, and tendons, or {h) the. muscle- MYOSITIS FIBROSA. — A rare disease in 
bundles themselves. The former variety is con- which the voluntary muscles become infil- 
sidered under Myalgia, and is comparatively trated with fibrous tissue. Without pain or 
common ; the latter as a sejiarate disease is very discomfort, indurated areas appear in the 
rare. An wfectious or supjiurairre form has been muscles and gradually spread until most of 
described, more jiarticularly in Japan, which the palpable muscles become hard and almost 
begins suddenly with high fever and severe tendinous in consistence. Ossification does 
toxaemia ; lo(‘al indurations are found in one not occur in them. The disease begins in 
or several muscle-bellies ; these subsecpiently early life, and in most of the cases described 
suppurate, and the ri^sulting abscesses call for has affected first the legs, then the muscles 
free evacuation and drainage. Tliere is con- of the neck and back and arms, and finally 
siderable danger of jiyaemia. Th<*. organisms those, of the thorax and abdomen. Though 
most commonly found in the pus have been usually jirogressive, it may become stationary, 
staphylococci. and in a few cases gradual recovery has taken 

In dermato-myositis not only muscle but skin place. In a case of mine the condition was 
and subcutaneous tissues are affected. The obvious within a few weeks of birth and was 
disease is of unknown etiology, and may occur apparently congenital in origin. Hardening of 
either in adults or in children. It may be skin and subcutaneous tissue was also present, 
acute or subacute, while remissions are com- As the result of shortening of the muscles 
mon. Usually bi^ginning acut<*ly, there is and fixation of the joints, gross deformities 
fever, accompanied by swelling and redness result, the j)atient becoming rigid with spine 
of the skin, and perhaps localized adema, in and limbs flexed. In a case recorded by 
several areas. With the subsidence of the F. E. Batten the great toes were proportion- 
dermatitis the underlying musch\s are found ately sliort, and in my own case the first toes 
to be tender and unyielding. Aft(‘r persisting were abnormally large and long. Batten thus 
for sonic, months the inflammatory chang<‘S described tlu^ pathologi(‘al findings in his case : 
may disa])pear completely and recovery re.sult. “ The. muscles were, firm and hard, and when 
More. oft(‘n r(‘crudescences occur, the .skin and cut across consisted of a tissue which grated 
muscles remaining thereafter indurated and under the knife and a])peared hard and white 
thi(;kened. The disease is often fatal, though on section. In less affected parts the muscle 
death may be postpom*d, the patient becoming was recognizable as reddish-yellow points on 
emaciated, with contracted limbs, and eventu- a white ground. Microscopically a mass of 
ally succumbing to an intercurrent disease, interstitial tissue was seen between the muscle- 
The presence of iiareesthesia and of anaesthesia fibres, which in part showed granular degener- 
in some cases has suggested the name nenro- ation and in part were atrophied. In the more 
myositis. affected portions the muscles were composed 

In a cast* of a child, described by F. E. entirely of tendinous tissue.” 

Batten, jironounced atrophy and parenchyma- The diagnoii* is from myositis ossificans and 
tons deg(‘neration of the muscle-bundles were dermato-myositis. From the former it differs 
found, especially in their more superficial parts in the absence of bony change in the muscles, 
and nt'ar the intermuscular septa. The deejier as proved by X-rays. From dermato-myositis 
fibres were comparatively normal. Between it is distinguished by the absence of early 
the muscle-fibres were lymjdiorrhages, and dermatitis and constitutional symptoms. Only 
there was yierivascular lym})hocytosis. The when the skin and subcutaneous tissues are 
walls of the vessels were thickened, amounting involved is the distinction difficult, 
in places to obliteration of the lumen, a change The only treatment likely to benefit is 
which affected the vessels not only of the skin massage, hot-air baths, passive movements, and 
and muscles but also of the viscera. The electricity. If the disease becomes stationary 
skin was atrophied and the subcutaneous fat the deformity may be lessened by suitable ortho- 
replaced by fibrous tis.sue. peedic measures. Frederick LaKgmead#- 




MYOSITIS OSSIFICANS PROGRESSIVA 


MYOTONIA ATROPHICA 


MY08ITI8 088IFICAN8 PROQRE8- ]»roximity to a daniaf;ed bone ; this also may 
8 IV A. — Ossification beginning in the substance not be attached to bone. Osteomata and hony 
of voluntary muscles, and afterwards involving spurs ought not to be confused with it, for 
fasciee, tendons, ligaments, aponeuroses, and they arise not within the bellies of the muscles 
perhaps becoming attached to bone. The dis- but from the bone in tlu^ neighbourhood of the 
ease is rare, and its etiology unknown. It epiphyseal lines and of the tendinous insertions 
begins in early life, and has been described in re.spectively. In calcinosis (q.v.) the calcifiea- 
a child of five months (Garrod). Its onset is tion is more superficial, and is evidently situated 
characterized by swellings, generally situated in the subcutaneous tissues, 
in the back and neck, but sometimes in the No treatment has been found to influence 
limbs, and of two kinds. In the first these are the disease. Freuektck Langmead 

circumscribed, rounded j)rotrusions, firm but 

resilient, attached to deeper structures but not MYOTONIA ATROPHICA. — This rare 
to the skin ; the second are less defined and disease is characterized by muscular atrophy 
do not project ; they somewhat r(‘semble areas of peculiar distribution associated with myo- 
of deep-seated oedema but do not pit ; over tonia, or tonic spasm and delayed relaxation of 
them the skin cannot be moved. The rounded certain muscles on voluntary contraction. The 
projecting bosses have been seen to divide cause is unknown, but, as in the other primary 
(Garrod). Some of the swellings di8a])pear muscular diseases, it probably depends upon 
comi)letely, but, sooner or later, sw^ellings a developmental defect. It may occur in 
persist and, perhaps after several months, several members of a family, but its hereditary 
calcification occurs in them and true bone is nature is less certain. Males are most com- 
j)roduced. The bone a})pears in the form of nionly affected. Of its morbid anatomy little 
discrete small patches, recognizable by X-rays, is known, but in this respect it is allied to the 
Later, by enlargement and coalescence, irregular myopathies. 

bony plate-like masses of considerable size Symptomatology. — The onset is during 

develop. early adult life. The myotonia develops before 

Though the muscles of the neck and back atrophy, and resembles in character that found 
are those most often affected, any muscle may in Thomsen's disease {see Myotonia Con- 

be involved. The disease slowly increases, oenita). It is most obvious in the face and 

progressively causing crippling hy loss of tongue muscles. Affected next in degree are 
mobility of joints or of the contractility of the distal muscles of the limbs, particularly 
muscles. The scapulas become fixed to the the flexors of wrist and fingers. Relaxa- 
thorax, the spine rigid, and the limbs immobile, tion of grasp may take from five to fifteen 
Ultimately the patient may become stat uesque, seconds. Percussion of the tongue produces 
unable to sit uj) or turn over, to move the head, a characteristic prolonged local contraction 

to flex the elbows or knees, or to assume the and wrinkling of the mucosa. The lower 

erect position, though he retains this position limbs are less severely affected ; in them 

if placed in it. Ossification of the masseters myotonia may be found in the calf muscles 
and temporal muscles may prevent eating, so only. 

that the patient, unable to help himself, may The atrophy has a characteristic distribu- 
need to be given fluids from a feeder or spoon, tion. The face muscles and the sterno-mastoids 
Occasionally the bony plates may be fractured are much wasted, and there is always a pro- 
by an injury, or both the bone and muscles of nounced myopathic facies, such as has been 
a limb may be broken, as happened to a patient described in the Landouzy-Dejerine tyjje of 
under my observation. Death takes place myopathy {see Myopathy). The vasti, dorsi- 
from intercurrent disease. flexors of the feet, and the forearm muscles 

A curious but usual association is congenital also w'aste. The intrinsic hand muscles are 
shortness of the great toes, due either to sup- less frequently affected. The tendon reflexes 
pression of the proximal phalanx or union of are usually absent. Sensation is normal, and 
stunted first and second phalanges. Less the sphincters are intact, 
often there is a similar malformation of the In some families a peculiar form of cataract 
thumbs. is found associated with this disease, while 

Duignotit. — The disease must be distin- mental disorders, as psychasthenia and melan- 
guished from the myositis ossificans which re- cholia, have also been recorded in connexion 
suits from injury and occurs in muscles in with it. 
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MYXCEDEMA 


The j^rogTf'ss of myotonia atrophica is very 
slow, and in some cases is scarcely appreciable ; 
beyond limiting the patient's activity, the dis- 
ease has but little effect. There is no treatment 
beyond the. maintenance of the general health. 
Massage has no permanent effect. 

F. M. F. Walshk. 

MYOTONIACOIMQENITA(Thomsen'sr)i8- 

ease). — A familial mus<;ular disease of obscure 
origin and rare occurrence, characterized by a 
])eculiar toni(; spasm and retarded relaxation 
of the muscles on voluntary effort after a period 
of rest. This myotonia, as it is called, is 
transient, and does not recur during a period 
of activity. The cause is unknown. The dis- 
ease is hereditary, and may occur in several 
members of a family ; both sexes are affected, 
males most frequently. The onset of symp- 
toms is during early childhood. 

Pathology. — The disease is probably due 
to a congenital developmental defect of the 
muscle - fibres, which are abnormally large. 
Microscopically they are found greatly increased 
in diameter, their striation is poorly marked, 
and the sarcolemmal nuclei are increased in 
number. 

Symptomatology. — The symptoms usually 
appear during childhood, and consist in a 
peculiar slowness and clumsiness of movement, 
which is always worse after rest, particularly 
on rising from bed in the morning. When 
walking, movements of the arms and hands are 
particularly difficult on account of the fixation 
of the patient for a few moments in an attitude 
from which he cannot escape until slow re- 
laxation is complete. During the course of 
movement this wears off, leaving the j)atient’8 
activities fairly normal, till he rests again for a 
short while. Muscular strength is good, though 
not in proportion to the bulk of the muscles, 
which may show a widespread enlargement of 
a ‘‘ herculean ” character. The tonic rigidity 
described is characteristic of the disease. It 
is widespread, affecting most severely the lower 
limbs. The muscles of the face and of the 
eye, and those of deglutition, phonation, and 
respiration are unaffected. The sphincters 
are intact. The myotonia is best brought 
out by forceful movement, such as a firm 
hand-grasp. Percussion of the affected muscles 
gives a slow sustained contraction, while to 
faradism and galvanism the muscle responds 
by a maintained contraction lasting several 
seconds. 

The progress of the disease is extremely slow, 


and a})}iarently arrest may occur during adult 
life. The condition is at times associate with 
mental disorder. Treatment does not influ- 
ence its course. Systematic exercise and main- 
tenance of the general health are all that can 
be attempted. p., M. R. Walshb. 

MYXCEDEMA. — A chronic malady due to 
loss of function of the thyroid gland by disease 
or by removal. 

Etiology. Exciting cause. — In a few cases 

the disease has developed in consequence of 
syphilis, actinomycosis, or suppuration of the 
thyroid gland, or it has followed recovery from 
Graves’s disease. In the majority of cases no 
direct exciting cause can be found. 

Predisposing causes. Age . — Myxoedema may 
develop at any age, but the tendency gradually 
increases up to the age of 46 and then declines. 
Sex . — The malady occurs about seven times as 
frequently in women as in men. Heredity . — 
Two or more cases may occur in a family, but 
the disease has rarely appeared in two genera- 
tions. Locality . — It is chiefly a disease of cold 
and temperate climates, and affects white 
rather than coloured races. 

Pathology. — Myxedema is due to loss of 
function of the thyroid gland, as is proved by 
the following observations : (1) In man the 
gland is found to be atrophied in advanced 
(jases. (2) The symptoms of myxoedema ap- 
pear in man and in some lower animals when 
the gland is removed by operation. (3) The 
symptoms of the disease disappear when an 
adequate amount of thyroidal hormone is 
supplied from an external source. 

In the early stages the walls of the alveoli 
of the gland are infiltrated with small round 
cells ; in the later stages the number of alveoli 
gradually diminishes, and they are replaced 
by fat and fibrous tissue till the whole gland is 
completely atrophied and only weighs from 
3-5 grm. As the normal stimulus to meta- 
bolism whicli is given by the thyroidal hor- 
mone is lacking, the basal metabolic rate may 
full to —30 per cent, or —40 per cent. In 
those who have died in an advanced stage 
of myxoedema the skin is thickened, and 
in the connective tissue of the corium the 
normal trabeculae are replaced by bundles 
of nucleated fibrillae. There may be endar- 
teritis of the cutaneous vessels, with atrophy 
of the sweat- and sebaceous glands and of 
the hair-follicles. In advanced cases fatty 
and fibroid degeneration of the cardiac musok 
may be found. Chronic interstitial nefffintia 
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may be present and may be the actual cause 
of death. 

Symptomatology. — The onset of the symp- 
toms of primary myxoedema is very gradual, 
as the atrophy of the thyroid gland comes 
on slowly. When the disease is secondary to 
removal by operation the onset may be rapid 
if the thyroidectomy has been total. In the 
early stages of the malady an increasing dis- 
inclination for effort and sensitiveness to cold 
are the chief subjective symptoms. The face 
gradually changes in appearance owing to the 
subcutaneous swelling (Plate 21), which is most 
easily noticed in the eyelids, lips, and cheeks, 
the cheeks being also slightly flushed. The 
skin often acquires a yellowish tint and becomes 
dry, while the hair begins to come out. Even 
in this early stage slight visual and auditory 
hallucinations may occur. The temperature 
may be normal or only slightly subnormal, but 
as the disease advances it falls one or two 
degrees below normal, and it may be as low as 
95“ or even 93“ F. The various other syni])- 
toms gradually become more ])ronounc(‘d. and 
may now be considered in detail. 

Cutaneous system. — Th(i skin and subcuta- 
neous tissues are so profoundly altered that the 
entire aspect of the patient is changed. The 
subcutaneous tissues are swollen by the solid 
oedema, which does not pit on ])ressure and may 
add several stones to the w’eight. The swell- 
ing extends all over the body, but is most 
apparent in the eyelids, cheeks, lips, chin, and 
on the dorsal surface of the hands and feet. 
Owing to the swelling of the upjK?r eyelids 
there is an instinctive contraction of the occi- 
pito-frontalis muscle with transverse wrinkling 
of the forehead. The hands and feet look 
broad and clumsy, and the movement of the 
joints is impeded by the swelling. The skin 
is dry, and there is often a fine desquamation. 
Perspiration ceases, the hair is fine in texture 
and spare, while the eyebrows and eyelashes 
are scanty. 

Mental symptoms. — Slowness of apprehen- 
sion and delay in response are marked character- 
istics. The temper is normally placid, and the 
memory for recent events is im f>aired . Patient s 
are conscious of their altered appearance, and 
this, combined with the general hebetude and 
sensitiveness to cold, causes a preference for a 
secluded indoor life. In a few untreated cases 
acute or chronic mania, melancholia, or de- 
mentia may develop. 

ipeoill senses. — Sight is defective in about 
iudi of the cases, though in many this is not 


due to the thyroidal insufficiency. Defective 
hearing is equally frequent and may affect 
one or both cars. The senses of taste and smell 
are frequently diminished. Sexual feeling is 
generally lesscn(‘d, and sterility u.sually re- 
sults in women but not necessarily in men. 
Sensations of cold are commonly felt and 
tactile sense is diminished. Headaches and 
neuralgic pains in various situations may take 
place. 

Circulatory system. — In the early stages of 
the malady no special symptoms of cardio- 
vascular disease arc detectable. In the later 
stages, when degenerative (changes in the myo- 
cardium ensue, dyspnma and palpitation on 
exertion often occur, and there may be attacks 
of angina ))Cctoris or of syncope, either of 
w^hich may prove to he fatal. The cardiac 
iin})ulse is feeble, and the heart-sounds are dis- 
tant, hut no murmur is heard unless there is 
an antecedent valvular lesion. The pulse-rate 
is slow but regular, and the blood-pressure is 
raised if ai-tcrio-sclerosis or renal disease is 
])resent. 

Blood. — Some degree of anaemia is common, 
the number of red corpuscles being reduced to 
between three and four million to the c.mm., 
and the haemoglobin to 60 or 70 per cent., or 
even to less than 50 per cent., of the normal 
amount. 

Digestive system. — The appetite is generally 
poor, and constipation is common. The lips, 
tongue, and gums arc swollen, and the teeth 
are frequently carious. There is often a thick 
mucous discliaig(} from the mouth during 
sleep. 

Genito-urinary system.— The skin covering 
the <*xternal organs of generation is dry and 
swollen and the ])uhi(^ hair is scanty. Owing 
to the age at wliich tlie disease develops, preg- 
nancy is very rare. In early cases in women 
there may be menorrhagia, though in those 
more advanced amenorrhoea is usual. In an 
(‘.arly stag(* the urine is normal, hut later may 
be ]jale, of low specific gravity, and con- 
tain less than the noiTual amount of urea. 
In about 20 i)er cent, of cases there is albu- 
minuria. 

Diagnosis. — When tin; disease is fully de- 
velo 2 )ed the diagnosis can readily be made 
from the facial ai)pearance of the patient. In 
the early stages the dryness and slight swelling 
of the skin, loss of hair, lethargy, sensations 
of chilliness, and slight hallucinations are 
important signs. The swelling may be dis- 
tinguished from that of ordinary obesity by 





Plate 21.— MYXCEDEMA. 
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the translucency of the eyelids and the pres- 
ence of some of the above early symptoms. 
The absence of pittinjj; on pressure of the skin 
and the character of the urine will distinjpiish 
the condition from chronic nephritis, for which 
it has sometimes been mistaken. In adiposis 
dolorosa the subcutaneous swelling is due to 
irregular deposits of fat, which arc painful and 
tender on i)ressure, and the face, hands, and 
feet are not affected. In acronmjaly the change 
in ai)j)earance is due to definite enlargement of 
the bony and other structures and not to sub- 
cutaneous swelling. In cases of doubt a course 
of thyroid treatment may be given for a month. 
If the symptoms are due to hypothyroidism, 
definite improvement will follow. 

Prognosis. — In untreated myxoedema the 
disease tends to get progressively worse. The 
change may be very gradual, as some patients 
have continued an invalid existence for more 
than twenty years. Since the introduction of 
treatment by thyroid extract the outlook 
has entirely changed. Under the influence of 
continuous treatment a healthy life may be 
enjoyed for many years. 

Treatment. — ^It is important to explain to 
the patient that the principle of the treatment 
of myxoedema is simply to make good a physio- 


logical deficiency of th 3 n:oidal hormone, the 8t^ 
ply of which must be maintained permaneni^. 
In an early case this can be accompliahM 
most readily by giving 6 min. of freshly pre- 
pared liquor thyroidei (B.P, 1898), or 2 or 3 gr. 
of dried thyroid in a tablet, each night at b^- 
time. In more advanced cases the dose should 
gradually be increased to double these amoimts. 
In advanced cases, especially if there are any 
symptoms of myocardial degeneration, even 
smaller doses should be given at first, and 
gradually increased to the full amount, the 
patient being kept at rest meanwhile and only 
allowed to resume exercise by degrees. Any 
marked increase in the frequency of the pulse, 
rapid loss of weight, or aching pains are in- 
dications that the dose is too large. Under the 
influence of the treatment the swelling dis- 
appears, the skin becomes moist, the hair 
grows again, basal metabolism returns to the 
normal level, and the patient recovers. The 
symi)tom8 do not return so long as the treat- 
ment is continued. My first patient, who was 
in an advanced stage of the disease when the 
treatment was commenced in April, 1891, lived 
for twenty-eight years in good health, and 
died in May, 1919, of heart failure at the age 
George R. Murray, 


N>EVO - CARCINOMA (see Skix, Malig- 
nant Growths of). 

N^VUS (syn. Angioma). — Local liyperplasia 
and new formation of vascular and to a less 
< xtent of other Issues. 

Neevi are present at birth, or make their 
appearance soon after. During the first few 
months of life they may enlarge rapidly. They 
seldom disappear spontaneously, and many per- 
sist through life unchanged. They vary in size 
from a i)iirs head to an orange, and may swell 
uji or pulsate when the i)atient coughs or cries. 

Clinical groups. — Naevi on the surface of 
the body are divided into the following clinical 
groups : (1) Cutaneous naevi (angioma simplex, 
capillary angioma, port-wine mark) ; (2) suh- 
cutamous neevd (cavernous angioma) ; (3) mixed 
cutaneous and subcutaneous naevi ; (i) spider 
naevi. (For other cutaneous growths to which 
the name of naevus has been attached, see 


Moles.) The cutaneous naevi form bluish-red- 
stained areas of skin, not raised above the 
general level of the surface. Subcutaneous 
naevi present themselves as flat-topped eleva- 
tions of soft consistency. They are compres- 
sible, and swell when the patient cries or vigor- 
ously exerts himself. The skin over them is 
unchanged, the naevoid tissue showing through 
with a somewhat bluish hue. Much -more 
common than the last two varieties is their 
combination, the mioced naevus. Here there is 
the compressible elevation, but it is covered by 
an area of bright-red skin. The subcutaneous 
element is more extensive than the cutaneoiu. 
Fatty tissue may be present among the n»void 
elements (naBVodvpoma), 

Occasionally an inflammatory prooeM takes 
place in the naevus, the result of which may be 
that the blood spaces become thrombosed and 
obliterated, but more often ulceration oodm 
and haemorrhage supervenes. I 





N^VUS 


Treatment. — Excision may be contraindi- 
cated by aesthetic considerations, as occasion- 
ally when the growths are situated on the face, 
or by anatomical reasons, in cases in which 
removal may be followed by a defonuity, as 
when the eyelids are involved. In the face 
the linear scar of excision may be less dis- 
figuring than the scar left by other methods 
of treatment or the original mole. The alterna- 
tives to excision are freezing with solid carbon 
dioxide or liquid air, destruction by radium 
emanations or by electrolysis. For vulmieous 
neevi, freezing with liquid air or solid carbon 
dioxide is the procedure of choice. The 
application of radium is effective, but should 
be done only by the expert. The results arc 
at present uncertain, and the scars no less 
noticeable than those left after the other- 
mentioned methods. The suhcutamous naevus 
is treated by (a) excision, (h) j)uncture wuth 
the galvano-cautery, (c) electrolysis, or {d) the 
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Fi^. 51. — To show appropriate incisions for 
excision of a nevus. 


injection of boiling watt^r. Mixed naevi are 
treated by the same methods. 

Excision is the quickest and most satisfao 
tory procedure, except when contraindi(;ated 
by the considerations mentioned, or wdien a 
cavernous angioma of the scalp overlies one 
of the fontanelles, in wliich position it may 
communicate with the superior longitudinal 
sinus. The best incisions are two semilunar 
cuts enclosing the tumour ; their suture leaves 
a single linear scar. On exposed surfaces of 
the body, such as the face and neck, make the 
incision, if possible, lie in a natural crease. To 
prevent subsequent stretching of the scar the 
subcutaneous tissue should be sutured with fine 
catgut. For the skin a subcuticular stitch is 
used. If the tumour is large the incisions 
shown in Fig. 51 may be made. By dissecting 
up the flaps e a b p and g c d h they may be 
slid towards each other, the resulting scar 
taking the form of an H. In excising nsevi 


there is very little bleeding if the incisions lie 
outside the boundaries of the tumour. 

Puncture by the galvano-cautery is useful 
in cases in which, as so often happens, tne 
na?vus is ]iartly without and partly within the 
mouth cavity ; in such cases excision may be 
neither practicable nor advisable, especially 
when the napvus involves the whole thickness 
of the lip. Jt is also suitable for the larger 
mixed najvi. A very fine cautery-point at a 
dull-red heat is employed ; tlie punctures are 
made about in. af)art. The first ])uncturcs 
should be made around the margin of the neevus. 
This not only sto[)s peripheral growth of the 
tumour, but may also cut off the blood supply 
of the central portions. A boric-acid ointment 
dressing is a j)] died. 

Electrolysis is useful for nsevi of limited size 
only. A general ansesthetic is necessary. In 
the unipolar method a large flat indifferent 
electrode is attached to the positive pole and 
applied somewhere to the patient’s skin. The 
needle attached to the negative pole may be 
made of steel or zinc. A current of 5-10 ma. 
is passed until bubbles ap})ear. The current 
should be increased or decreased in intensity 
gradually, to avoid shock. When the bipolar 
method is employed, needles are attached to 
both poles of the battery and inserted into the 
nsevoid tissue. They should be made of an 
alloy of platinum and iridium. A steel needle 
should never be attached to the anode, as 
it will stain the skin. Should the anodic 
needle become adherent, a short reversal of 
the current will free it. The periphery of 
the neevus should be attacked first. After 
electrolysis a boric-acid dressing should be 
applied. 

The injection of boiling water is a simple, 
effective, and safe method of treating cavernous 
angiomata, i.e. the majority of subcutaneous 
and mixed nsevi. An anaesthetic is necessary. 
A syringe with an asbestos plunger is better 
than an all-glass or glass-and-metal syringe. 
The vessel containing the actively boiling water 
should be at the hand of the operator. As 
in other methods, the margin of the nsevus 
should be treated first. The amount of water 
to be injected varies with the size of the tumour, 
but as much as two or three ounces may be 
used. Injection is stopped when the tumour 
becomes hard and paler in colour. A great deal 
of swelling and oedema occurs in the neighbour- 
hood of the nsevus, but it is of no moment and 
soon subsides. 

The technique of the application of liquid 
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air to cutaneous n«vi is simple. No anaes- 
thetic is necessary. A small piece of wool 
held in forceps is dipped in the liquid air and 
applied to the surface of the naevus for a few 
seconds. 

Carbon dioxide snow. — For freezing a najvus 
no anaesthetic is necessary. The stick of solid 
carbon dioxide, licld in a ])iece of cotton-wool, 
is api)lied to the tumour and kept in contact 
for about 40 seconds — the time of applica- 
tion, liowcver, depending upon the amount of 
pressure. A blister appears subsequently, but 
very little scariing results if the application 
is not too prolonged. 

Lymphatic X.-evcs 

Lymphatic nievi are localized collections of 
dilated lynijihatic vessels (lymphangioma). 
Sometimes much dilatation of the sj)aces 
takes place ((;avernoiis lymphangioma, cystic 
hygroma). These tumours are usually cir- 
cumscribed, and when subcutaneous ])resent 
features similar to those of haemangiomata, 
except that the skin is pale over them and 
there is no bluish hue showing through. Lym- 
phatic neevi occur anywlien* on the surface 
of the body, but especially on the forehead, 
tongue, and inner surfaces of the lips or cheeks. 
A large diffuse growth may cause much in- 
crease in size of the tongue (macroglossia) or 
of the lip (macrocheilia). The cavernous forms 
occur especially in the neck, axilla, and groin. 

The treatment of lymphangiomata of the 
subcutaneous tissue and of the mucous mem- 
brane of the cheeks or lips is carried out as 
described above. That of cavernous lyinphan- 
giornata of the neck may prove to be a very 
serious undertaking. They are liable to be 
diffuse, and at operation the dilated s])aces 
are found deep in the posterior triangle, sur- 
rounding the large vessels of the neck. In- 
deed, sometimes their removal is quite impos- 
sible. If imperfectly removed, uncontrollable 
lymphorrhagia may result, from which the 
patient dies. Fortunately, lymphangiomata of 
the neck and axilla tend to disappear spon- 
taneously, or to shrink after the attacks of 
inflarnination to which they are liable. 

C. A. Pannett. 

NAILS, DISEASES OF,— Diseases of the 
nails may be due to (1) congenital defect, (2) local 
disturbances of nutrition of unknown cause, 
(3) local infection or traumatism, (4) various 
skin diseases of which the nail changes form 
a part, (5) general systemic and nervous dis- 


eases in which affections of the nails result 
from malnutrition or toxaemia, or from neure* 
trophic and circulatory disturbances. Owing 
to the fact that the same changes in the nails 
are common to many different diseases, their 
classification and diagnosis generally depend 
upon the presence of concurrent symptoms 
elsewhere, e.g. in the cutaneous or the nervous 
system. 

1. Congenital affections. — One or more nails 
may be. missing, or there may be supernumerary 
nails. 

2. Affections due to local disturbances ol 
nutrition of unknown cause.- Several of these 
may be congenital, and a few liereditary and 
familial. While spots {leucoinjchia) are said to 
be caused by slight injuries and the inclusion 
of air in the nail substance. 

Curved nails [onychwjryphosis). — The great 
toes are principally affected. The nail is enor- 
mously hypertrophied and becomes curved 
uj)on itself as it increases in length, so as to 
resemble a ram’s horn. The condition has 
been attributed to the wearing of tight boots, 
but often occurs without any apparent cause. 
Treatment consists in paring away or removing 
the affected nails. 

Spoon-shaped nails (koihuychia). — The sides 
and free edges of the nail are raised from the 
nail-bed so that the nail becomes concave. 
This condition may be due to eczema or 
psoriasis, or may occur as an independent 
condition. 

Splittiny of the nails {onychorrhexis). — The 
nails are brittle and become reeded or fluted- 
from longitudinal striation and splitting. Such 
nails may occur in psoriasis, eczema, lichen 
planus, or gout, or without any apparent 
cause. Treatment, if required, is by painting 
with collodion. 

Separation of the nail {onychoschizia). — Partial 
or complete separation of the nail from its 
bed without any underlying keratosis or accu- 
mulation of scales is a rare condition. The 
cause is unknown, but it is said to occur in 
neurotic subjects. A similar affection huB been 
described as the “ egg-shell nail. 

Tylosis is a rare form of hypertrophy in 
which the thickened nail is raised from it? 
bed by subungual h 3 rperkerato 8 is. It may 
affect many members of a family. 

3. Local infection and tranmatiim. Se^ic 
onychia. — Small abscesses occur at the edj^es 
of the nails as the result of staphylococcic m- 
fection, e.g. from nail-biting, or of strep^ 
coccic infection occurring in association Witk 
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NAILS, DISEASES OF 

impetigo elsewhere, or independently, and 
giving rise to perionychia and whitlow. 

Parasitic or hyphomycetic onychia . — The 
onychomycoses consist of ringworm and favus 
due to the Trichophyton endothrix or ewrfo- 
ectothrix and Achorion schonleinii respectively, 
and are described in the articles devoted to 
these subjects. 

Syphilitic onychia . — This includes primary 
chancre of the nail and the onychia and 
perionychia of both congenital and acquired 
syphilis. 

Traumatic onychia, -The nails may be in- 
jured as the result of accidental violence or 
by constant exposure to radium or X-rays ; 
they may be worn away by constant scratching 
in pruritic skin affections, or be injured by 
chemical substances employed in certain trades, 
e.g. the bichromates used by french -polishers, 
aniline dyes, etc. 

4. Various skin diseases of which the nail 
changes form a part. Eczema . — There are no 
changes in the nails peculiar to eczema, but the 
nails may be pitted, ridged, or grooved in a 
transverse or longitudinal direction, opaque 
and darkened in colour, and in rare (fases may 
be shed. 

Psoriasis . — The nails are more commonly 
affected in this disease than in eczema. They 
show minute puncjtate pitting as in that dis- 
ease. In other cases a patch of jisoriasis is 
formed beneath the nail, generally at the free 
end, but occasionally at the lateral edges 
or at its root, and the nail plate is then oj>aque 
and is lifted up and distorted by the subjacent 
scales. {See also Psoriasis.) 

Other skin diseases . — In pityriasis rubra the 
nails are often completely shed ; in pityriasis 
rubra pilaris thay arc sometimes thick<ine<l and 
striated ; in epidermolysis bullosa, pemphigus, 
Darier’s disease, acanthosis nigricans, alopecia 
areata, and lichen planus they may undergo 
atrophic changes sbnilar to those already 
described. 

5. General systemic and nervous diseases. — 

Acute pyrexial and debilitating diseases some- 
times give rise to the formation of transverse 
furrows, thus marking the date of the illness. 
Longitudinal striation, opacity, and brittle- 
ness result from gout, and likewise occur as 
senile changes. Enlargement of the nails with 
clubbed fingers is common in thoracic disease. 
A few cases of hemorrhage into the roots of all 
the finger-nails, of unknown origin, have been 
record^. Neuritis, ansssthetic leprosy, syrin- 
fomyelia, hemiplegia, tabes dorsalis, Raynaud’s 


disease, sclcrodermia, chronic tuberculosis, and 
other nervous and circulatory disturbances 
may be accompanied by dystrophy of the nails 
or render them liable to septic infection as the 
result of malnutrition and trophic changes. 

S. E. Doue. 

NARCOLEPSY {see Sleep, Disturbances 

OF). 

NASAL CATARRH {sec Coryza). 

NASAL POLYPUS. — Polypi occur either 
singly or in large numbers, and may be either 
imiiatcral or bilateral. Disease of the eth- 
moidal <!ells, of the middle turbinal bones, or 
of the maxillary antra is the usual cause;. 

Symptomatology. —There is always some 
nasal obstruction, wliich may vary from only 
a very slight difficulty in breathing through 
the affected nostril to an obstruction wliich is 
complete. Loss of smell is also complained of ; 
it may be jiartial or absolute, according to 
tile amount of polypoid tissue present. Nasal 
and postnasal discharge occurs in all cases, 
and is usually muoo-purulent ; it often collects 
in the; postnasal space and forms crusts which 
cause a- gre,at deal of discomfort and are very 
difficult to dislodge. Occipital or frontal 
headache is usually experienced ; it may be 
slight or V(;ry severe. In cases of long standing, 
broadening of the nose may result. Pain, 
tenderness, or actual swelling may ay)pear over 
the frontal sinuses or the antra, due to the 
retention of tin; discharge in these sinuses by 
blocking of their outhjts. Acute symptoms due 
to the retention of discharge in the ethmoidal 
cells may also occur. 

Aural, pharyngeal, and laryngeal complica- 
tions supervene when the disease has been 
present for a considerable time, the common(;8t 
being middle-ear suppuration, deafness, tinni- 
tus, chronic pharyngitis, laryngitis, and laryn- 
gitis and pharyngitis sicca. 

Diagnosis. — On examination by anterior 
rhinoscopy, polyin appear as grape-like masses. 
When only a few small growths are present, 
they can easily be recognized in the vicinity of 
the middle turbinal bones. When, however, the 
nostril is completely blocked, the polypi are 
seen lying between the septum and outer wall 
of the nose as a pale fleshy mass. They are 
distinguished from an enlarged anterior end 
of the middle or inferior turbinal bone by 
their softness and by the ease with which they 
can be moved about with a probe — an enlarge- 
ment of an anterior end of a turbinal bone 
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being immobile and firm on pressure with the 
probe, and pink in colour. 

It should be remembered that occasionally 
there are found in the nostril polypi whose seat of 
origin is in the maxillary antrum ; their pedicles 
will be found to reach the antrum by ])assing 
up under the anterior end of the middle 
turbinal bone. In a certain number of cases 
they are setm in the postnasal space by posterior 
rhinoscopy. 

Treatment. — When a single polypus is pre- 
sent it can be removed with ease by a snare 
after the nostril has been jacked with a 10- 
per-cent. solution of cocaine. The base of 
attachment should not be allowed to remain, 
but should be punched away, otherwise recur- 
rence w'ill take place in quite a short time. 
When the polypi are multiple it is advisable 
to give a general anaesthetic and remove the 
masses w'ith a ])air of Luc's forceps. At the 
same operation the anterior end of the middle 
turbinal bone should always be taken away, 
and any diseased ethmoidal cells opened up. 

The importance of reporting for examination 
at regular intervals must be impressed upon 
the patient, as recurrences are very likely to 
take place. It is well to advise him to report 
every seven days for the first month, after wliich 
the interval can gradually be increased, 

Hsemorrhage serious enough to call for active 
treatment is rare ; plugging of the nostril with 
ribbon gauze soaked in hydrogen peroxide 
usually suffices to stop it, but should it be 
exceptionally severe the postnasal space may 
have to be jdugged as well. 

An alkaline douche, morning and evening, 
should be prescribed as a routine treatment. 
The douching should be started about four 
days after the operation. 

When crusts form, a spray of 5-per-cent, 
menthol in paroleine should be used after the 
nose has been douched. q. Biggs 

NASAL SEPTUM, DEFLECTIONS OF 

{see Naso-pharyngeal Obstruction). 

NASAL SINUSES, DISEASES OF {see 
Sinuses, Accessory Air, Diseases op). 

NASAL SPUR {see Naso-pharyngeal Ob- 
struction). 

NA80-PH ARYNQEAL OBSTRUCTION. 

— The causes of naso-pharyngeal obstruction 
are many, and include adenoids, rhinitis in 
its various forms, syphilitic, leprous, and tuber- 
culous disease of the nose, foreign bodies, nasal 


polypi, spurs and deflections of the septum, 
new growths, heematomata, rhinoliths, rhino* 
scleroma, and malformations. For the most 
part these are described under their several 
heads. Hy]iertrophic conditions of the turbinal 
bones, deflections of the septum, and nasal 
spurs are considered here. 

Gener^ effects of naso-pharyngeal 
obstniction.—Thcse are so well known as 
to need only a brief reference. Among the 
commonest are loss of memory and digestive 
troubles, the latter being especially met with 
in cases of sinus suppuration in which the 
j){iticiit is constantly swallowing muco-pus. 

In some cases night-sweats occur, and a 
general feeling of weariness on waking in the 
morning. Deformities of the chest and under- 
develo})ment both general and mental (apro- 
sexia) are frecpient results. 

Secondary disorders of the ear and the res- 
])iratorv tract arc almost always present in 
])rotracted naso-pharyngeal obstruction, the 
commonest being deafness, middle-ear sup- 
puration, Kustachian obstruction, acute and 
chronic laryngitis, tracheitis, and bronchitis. 
Dental (varies (q.v.) is found nearly always, and 
is probably the result of the chronic mouth- 
breathing. Keflex symptoms such as incon- 
tinence of urine, asthma, neuralgia, and stam- 
mering are met with in a certain jjroportion 
of cases. When suppuration is present in the 
nose, general symptoms such as pallor and 
loss of weight always occur sooner or later 
from the constant absorption of toxins. None 
of these secondary disorders can be dealt with 
satisfactorily until the nasal obstruction, its 
cause, has been correctly treated. 

Hypertrophic Conditions of the Middle 
AND Inferior Turbinal Bones. — The cause 
in almost all castes is either repeated attacks 
of acute rhinitis, or chronic rhinitis. Some- 
times hypertrophy occurs in the early stages 
of suppuration in the nasal accessory sinuses, 
when it is due to constant irritation of the 
mucous membrane by the passage of pus over 
its surface. This variety is usually unilateral, 
unless the patient has bilateral sinus suppura- 
tion. Excessive smoking is also a probable 
(^ause, and the same may be said of alcoholic 
excess. 

Enlargement of the Anterior End of 
THE Middle Turbinal Bone. — The com- 
monest symptom is a constant or intermittent 
headache, sometimes very severe ; it is usuaHj 
situated in the frontal region, but may la 
occipital only. Attacks of acute rhinitit 
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usijal, and the consequent swelling of mucous 
membrane renders the headaches more severe 
and persistent. There is often loss of smell. 

The nasal obstruction is usually slight, un- 
less the inferior turbinal bone is also hyper- 
trophied. 

Diagnosis. — The enlarged anterior ends of 
the middle turbinal bones are easily detected 
by anterior rhinoscopy. Th(^ ]>osterior ends 
of this bone are very rarely affected. When 
the inferior turbinal bones arc much enlarged 
it may be necessary to apply cocaine to them 
before the middle turbinal bones can be brought 
into view. 

Enlakoement of the Antekioh End and 
Body of the Infertoh Turbinal Bone. - 
Obstruction in varying degrees that de2)end 
upon the amount of enlargement is the syni])- 
tom which causes the jJatient most discomfort. 
A mucous or muco-purulcnt discharg(‘ is always 
present, and may either (MiK'rge from the 
anterior nares or the j)()stnasal sjjac^e. Head- 
ache occurs in some cases. At night the ob- 
struction becomes more severe and the i)atient 
is compelled to resort to mouth -breat hing, 
with the result that the mouth is always dry 
and unjdeasant on waking in the morning. 
During attacks of acute rhinitis, which 
are common and recur rejjeatedly, the 
symptoms are always much increased in 
severity. 

If the enlargement has been jiresent for a 
considerable time, secondary symiitoms such 
as deafness, tinnitus, and attacks of hoarse- 
ness appear and add greatly to the jiatient's 
discomfort. 

No difficulty is experienced in making a 
diagnosis, as the enlargement is easily detected 
by anterior rhinosco])y. 

Enlargement of the Posterior End of 
THE Inferior Turbinal Bone.- -The most 
characteristic symjffom is the advent of nasal 
obstruction whenever the recumbent iiosition 
is assumed for any length of time ; it is there- 
fore most troublesome and persistent at night 
and passes off during the day. The mouth 
is always dry in the morning, and there is 
usually a chronic postnasal discharge which is 
sometimes very difficult to dislodge on waking. 
Crust-formation in the postnasal sjiace occurs 
in some cases. 

Such secondary symptoms as temporary 
Attacks of deafness and tinnitus and laryn- 
gitis usually occur sooner or later. 

The enlarged posterior ends can be seen by 
posterior rhinoscopy, and also by anterior 


rhinoscojiy when tlu're is no enlargement of 
the anterior end of the inferior turbinal. 

Treatment of obstruction due to en- 
largement of the turbinal bones.— This 
con.sists in all cases in nunoval of the affected 
parts. Care must be taken to remove only 
those 2>arts which are actually enlarged. In 
no circumstances is it justifiable to remove 
the whole bone, for atrophic rhinitis is apt to 
result, and th(^ jjatient’s condition to be much 
worse than b(‘fore the oi)erati{)n, owing to the 
crust -formation and to the dry condition of 
the ]»harvnx and larynx which inevitably 
follows. 

For three or four days a jnelim inary nasal 
douche of normal saline, morning and evening, 
is advisable. The o 2 )eration may be carried 
out under local or general anaesthesia, but if 
the ])ractitioner is not exjXTt at intranasal 
surgery a gcmeral anaesthetic is for obvious 
reasons i)referable. When a local anaesthetic 
is enqjloyed the j)atient should be sitting up. 
Ten-2)er-cent. coc'aine is the best anaesthetic ; 
it should be aj)plied by packing the nostrils 
with gauze soaked in the solution. A word 
of warning is necessary when cocaine is em- 
jiloyed either alone or in conjunction with a 
general anaesthetic. It causes shrinking of the 
areas to wliicli it is api)lied, and the practitioner 
should therefore always remove a little more 
of the turbinal bone than aj)pears necessary 
at the time, lest when the effects of the cocaine 
pass off it be found that the obstructing 2)arts 
have not been coiiij)let(*ly removed and that 
a second operation is called for. 

Anterior end of the middle turbinal bone.— 
A nasal sjunmlum having been inserted, the 
light from the mirror or head light should he 
focused uj)on the anterior end of the middle 
turbinal hone, and as much as is necessary 
of the born* sliould be removed by morcellement 
with a pair of Luc's ethmoidal force])S. 

Great e-are. and gcmtleness must he exercised 
during operative prot^edures in this region, 
otherwise serious injury to the orbit or even 
damage to the cribriform 2>late may result. 

The nostril should be 2>at*ked gently with a 
striji of gauze soaked in sterile 2^aroleine to 
control the heemorrhage ; the paroleine will 
2)revent the gauze from becoming adherent to 
the wound surface as it dries. The plug should 
be removed in twenty-four hours, and re- 
packing is practically never necessary. 

Anterior end and body of the inferior turbinal 
bone. —The light should be focused on to the 
affected parts, and as much as is necessary of 


336 



NASO'PHARYNGEAL OBSTRUCTION 


the anterior end and body of the inferior 
turbinal bone should be removed piece by piece. 
Never should the whole of the anterior end of 
the inferior turbinal bone be removed, but only 
enough of the surfaije adjacent to the septum 
and of the lowiir border to establish an air- 
way of about J in. between the turbinal bone 
and the septum and between the turbinal bone 
and the floor of the nose. A plug of flat rubber 
sheeting should then be inserted into the 
affected nostril ; this will effectually prevent 
any adhesions forming betw’een the turbinal 
bone and the septum. The plug should be 
removed in four or five days. 

Posterior ends of the inferior turbinal bone. 
— A general anaesthetic should always be ad- 
ministered in these cases, as cocaine causes 
the enlargement, which is always one of mucous 
membrane and not of bone, to shrink so that 
its removal is almost impossible. A Lake’s 
turbinotome (Fig. 52) should be used. It is 


hydrogen peroxide (10 vols.) usually arrests 
it quickly. 

If rubber plugs have been inserted the 
anterior nares can be cleansed by the insertion 
of a few drops of peroxide of hydrogen, fol- 
lowed by gentle irrigation with normal saline 
solution, morning and evening, or more often 
if necessary. 

Seven days after the oj)eration the patient 
may use an alkaline nasal douche morning and 
evening, followed, if there is any crusting, by 
a spray of 5- per- cent, methyl salicylate in 
paroleine. This treatment should be carried 
out for about three weeks. Aspirin in 10-gr. 
doses will usually relieve any neuralgia. 

Deflections of the Septum. — ^Deflections 
may result from injury or be congenital in 
origin, and may involve the cartilaginous or 
bony septum, or both. The septum may bulge 
in cith<‘r direction or may l)e S-shaped and 



Fig. 52. — Lak«*8 turbinotome. 


passed along the floor of the nose until it is 
felt to impinge upon the posterior wall of the 
naso-pharynx ; the blade is opened and the 
instrument drawn forwards against the outer 
wall of the nose, until the posterior end of the 
inferior turbinal bone engages the ring ; the 
blade is then pushed home and the instrument 
withdrawn. If any difficulty is experienced, the 
procedure may be facilitated by inserting a 
^ger into the patient’s naso-i)harynx and guid- 
ing the ring over the posterior end by touch. 

When a snare is used the loop can be guided 
over the posterior end of the turbinal bone 
in the same manner. 

Brisk haemorrhage always occurs for a few 
minutes, but rartily calls for any local measures 
such as plugging. 

After ^treatment. — In all cases a hypo- 
dermic injection of morphia should be given, 
as it helps to control the haemorrhage, and a 
piece of lint, which should be kept constantly 
moistened with ice-cold water, can be applied 
to che bridge of the nose. 

If there is much oozing, the insertion into 
the nostrils of a piece of wool soaked with 

II — 


obstruct both nostrils. Children are quite 
commonly affected. 

Nasal obstruction, which is the main symp- 
tom, may be slight and limited to one nostril, 
or both nostrils may be obstructed partially 
or completely. Epistaxis occurs in some cases, 
and loss of smell and headache are usually 
present if the deflection presses on the middle 
turbinal bone. The patient usually suffers 
frequently from colds, during which all the 
symptoms become greatly exaggerated. 

Later, hypertrophy of the middle and in- 
ferior turbinal bones usually occurs, and is 
most pronounced in the nostril on the con- 
(!ave side of the deflection. 

Se(;ondary aural, lar 3 Tigeal, and general 
symptoms such as deafness, laryngitis, loss of 
weight, and a general feeling of malaise follow 
sooner or later in most cases. 

On examination, the deflection will be seen 
bulging into one nostril, whilst in the other nos- 
tril a corresponding depression will be detected. 

Treatment. — Submucous resection is the 
only treatment that provides comi>lete re&ef 
from the symptoms. It is an operation whioh» 
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if carried out properly, gives excellent results, 
but, if the septum is badly perforated, may 
make the patient very much worse. A practi- 
tioner who has not had ample experience 
with this operation is strongly advised not to 
attempt it. 

Spurs and Crests of the Septum. — These 
may occur in any position, but most fre- 
quently they run upwards and backwards, 
and involve both the cartilaginous and bony 
part of the septum. The symptoms are 
identical with those produced by deflections. 
Those which are local are usually limited to 
one nostril, unless hyjjcrtrophy of the inferior 
or middle turbinal bones is present. On 
examination, the cr(\st or s})ur can rt^adily 
be identified as a local projection from the 
septum. There is no corresponding c-oncavity 
in the other nostril, as in the case of a 
deflection of the septum. 

Treatment* — Operation is the only satis- 
factory treatment, and th(‘, same remarks a])])ly 
as in deflections of the septum. 

0. N. Bkjgs. 

NA80-PHARYNQITI8 {see Coryza). 

NAU8EA {see Stomach, Functional Dis- 
orders of). 

NECR0BI08I8 {see Uterus, New Growths 
of). 

NECROP8Y {see Post-mortem Examination 
IN Medico-legal Cases). 

NE0RO8I8 OF BONE, ACUTE {ste 
Osteo-myelitis). 

NECR08I8 OF JAW {see Oral Sepsis). 

NEEDLE-FRAQMENT8 IN THE HAND, 
EXTRACTION OF — The removal of frag- 
ments of needles which have penetrated into 
the hand or finger is sometimes a very tedious 
procedure, but it is one that may be faced 
with confidence if undertaken methodically. 
Never should the attempt be made without 
previous skiagraphy, unless the needle can 
oe seen or felt indubitably by the palpating 
finger. There is no necessity for a complicated 
localizing technique, nor for the taking of X-ray 
plates. A far more useful impression of the 
exact situation of the needle will be obtained by 
a screening 'performed by the surgeon himself. He 
should observe the position of the needle in 
relation to bony landmarks which he can re- 
cognize at operation, and note the change of 
position when the hand is turned over from 


the flat to the edge-on position. He will thus 
be able to decide whether to operate from the 
palmar or the dorsal surface. He will also be 
able to determine whether the needle changes 
its position with flexion and extension of the 
fingers or wrist ; such a movement indicates 
that the needle is fixed in a tendon, and will 
exactly localize it. Finally, he should mark 
with ink the position of the carefully centred 
needle, on the surface from which he will 
operate, with the hand absolutely flat and 
parallel with the screen. The screen examina- 
tion should take place at a time as close to 
the operation as possible, for sometimes a 
needle will move its position with the move- 
ments of the fingers ; this is especially true if 
it should be loose in the anterior carpal sheath. 
If the surgeon cannot carry away a vivid 
memory-picture of what he has seen, nega- 
tives must be made, but they should not 
be a substitute for his personal screen ex- 
amination. 

It is not wise to attempt these operations 
under local anaesthesia. General narcosis is 
more satisfactory both to patient and surgeon. 
A tourniquet should be applied to the upper 
arm and the dissection made deliberately. The 
most dillicult situations in which to find a 
needle are the i)alm and the front of the wrist. 
When the needle is in the central portion of 
the palm the incision should be made directly 
over tlic skin mark, access to the needle being 
gained by careful dissection between the various 
structures of the palm. When the needle is 
in the thenar eminence, make the incision on 
the radial side of the metacarpal bone of the 
thumb. Cut through the deep fascia and find 
the radial border of the abductor pollicis. 
Then insinuate the index finger between this 
muscle and the opponens pollicis. With the 
thumb on the skin externally it will be jx)ssible 
to palpate the abductor and flexor brevis 
pollicis muscles, and a needle in them will be 
detected with certainty. If it is not found 
here the pulp of the finger is turned backwards 
to feel the opponens pollicis. It may be neces- 
sary to detach the opponens from the meta- 
carpal shaft and enter the interval between 
this muscle and the first dorsal interosseous 
muscle. By these manoeuvres any needle in 
the thenar eminence will be found without 
difficulty. When the needle is in the hypo- 
thenar eminence the incision should be made 
on the ulnar side of the fifth metacarpal bone 
and a corresponding intermuscular dissection 
made. The tissues in the neighbourhood of 
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a needle are stained black. This fact is of 
help in the search. An incision should not 
be made on the palmar surface of the pulp 
of the fin^^cr. A needle in this situation may 
be reached by a lateral cut. When the needle 
is in front of the wrist the incision is made 
directly over the skin mark. The annular 
ligament may require division in order to reach 
it. When a needle is searched for deliberately 
in the exsanguinated limb after a careful 
screen examination it is very seldom that one 
fails to find it. But in the rare event of the 
attempt proving unsuccessful the wound should 
be sutured with the eye half of a needle sewn 
in the bottom of it. A subsequent screen 
examination will show the relation of this 
foreign body of known position to the one 
sought for, and will reveal the true situation 
of the latter ; or the second search may be 
made on the X-ray couch with the aid of the 
fluorescent screen — a procedure, however, which 
docs not allow of such careful operating or 
aseptic technique. C Pannett. 

NEPHRITIS. — This term, used without 
qualification, denotes a bilateral non-suppura- 
tive inflammation of the kidneys, of acute, 
subacute, or chronic course, involving the dif- 
ferent tissue elements, parenchyma, connective 
tissue, and blood-vessels, in varying degree. 
Associated with these changes is an impair- 
ment more or less severe of the renal function, 
with a train of symptoms mainly dej^endent 
thereupon. 

The current classification of the various 
forms of nephritis, based on morbid anatomy, 
is admittedly unsatisfactory, but in the pre- 
sent state of our knowledge a re-grouping 
more in accordance with clinical findings and 
the results of function testing is hardly possible. 
It is customary to speak of nephritis in terms 
of the tissue principally involved. Thus we 
have parenchymatous nephritis, interstitial 
nephritis, and the arterio-scl erotic kidney ; but 
between the large white kidney with pre- 
dominant parenchymatous change and the 
sinall contracted forms of interstitial nephri- 
tis every variation is met with. Glomerular 
changes necessarily affect the tubules, inter- 
stitial overgrowth produces its results on the 
parenchyma, and vascular degeneration influ- 
ences all, with the result that cases of nephritis 
not infrequently fail to conform to type. 
Further, an attack of acute inflammation 
may supervene on the chronic form, and 
the picture becomes still more complex. The 


chief forms of nephritis may be set down 
thus : — 

1. Acute Diffuse Nephritis.* 

2. Chronic Parenchymatous Nephri- 

tis. 

3. Chronic Interstitial Nephritis: 

(1) Primary Granular Kidney. 

(2) Contracted White Kidney. 

The descriptions of these forms of nephritis 
arc prefaced by a brief discussion of modern 
methods of investigating the renal function, 
and are followed by sections on — 

4. War Nephritis. 

5. Kenal Syphilis. 

6. Ur.emia. 

Investigation op the Renal Function 

Complete examination of a case of nephritis 
includes an investigation of the functional 
activities of the kidneys. Medical literature 
of recent years has been especially rich in the 
methods and results of such investigation, and 
it is to be regretted that much of this work 
is too complex for general clinical application. 
Hugh MacLean has made valuable researches 
on war nephritis and, later, on the nephritis 
of civilian practice, and I gladly acknowledge 
my indebtedness to his works. He has re- 
commended three tests as of proved value in 
the determination of kidney function, as 
follows : — 

i. The blood-urea. — The healthy individual 
has 15-40 mg. of urea in 100 c.c. of blood. 
With this concentration he is able to excrete 
25-30 grm. of urea daily in the urine. In some 
cases of acute nephritis, but typically in chronic 
interstitial nephritis, a higher blood concentra- 
tion is necessary to bring about the same re- 
sult, and nitrogen retention occurs. Blood-urea 
concentrations of more than 40 mg. per 100 c.c. 
of blood are abnormal, but in severe cases there 
may be 200-300 mg. In acute nephritis per- 
sistent high readings indicate a propessive 
lesion, and in chronic interstitial nephritis they 
affect the prognosis adversely in proportion 
to the amount of retention. Such cases belong 
to the azotsemic group. In chronic paren- 
chymatous or hydr»mic forms, nitrogen re- 
tention is not present and blood-urea figures 
are within normal limits. The technique em- 
ployed consists in the conversion of the blood 
urea into ammonium carbonate by means of a 
ferment, urease. In the presence of an alkalit 
ammonia is liberated and is passed through a 
standard acid by means of a current o{ air, ; 
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The acid is subsequently titrated with w/100 
caustic soda. The method is at present re- 
stricted to hospital practice, and works on 
chemical physiology and pathology should be 
consulted for a detailed description. 

ii. HacLean’s urea concentration test.— The 
estimation of the urinary urea in ordinary 
circumstances is of little value, since it has been 
shown that wide variations occur in health ; 
thus, in hospital patients in bod an average 
percentage is 1-6. Attempts have been made 



Fig. 53. — Gerrard’s ureometer. 


to estimate the urinary urea on a diet of 
known nitrogen content, a renal test meal. 
The procedure is laborious and the results 
have not shown uniformity. To overcome 
these difficulties MacLcan has devised a test 
for estimating the power of the kidney to con- 
centrate urea. In his hands it has proved the 
most reliable of all tests for renal function. 
The technique, which is simple, is as follows : — 

(a) The patient empties his bladder and imme- 
diately afterwards takes 15 grm. of urea dissolved 
in 100 e.c. of water. 

(b) One hour later he passes water. The sample 
is kept and measured. 

(c) Two hours after taking urea he again passes 
watw, the sample being measured and retained for 
vrea estimation. 

The second specimen is used in preference 


to the first, because the urea may give rise 
to a certain degree of diuresis, especially in 
patients who have been imbibing large quan- 
tities of fluid before the test. As a rule, the 
diuresis has sj)ent itself in the first specimen, 
but occasionally it continu(is into the second 
hour, and, if this be so, the specimen at the 
end of the third hour should be estimated for 
urea. In a case in wdiich there are no other 
signs of r(‘nal dis(‘ase, the passage of large 
quantities of urine of low urea concentration 
depends on diuresis and does not indicate renal 
disease. The quantity of urine passed per 
hour should not average more than 150 c.c. 
When quantities of 350-600 c.c. are passed, any 
tendency to low urea concentration should be 
attributed to the diuresis. The urea is esti- 
mated by means of Gerrard’s ureometer (Fig. 
53), or some modification of it. 

The results show that healthy individuals 
respond to the dose of urea by concentrating 
2-4 per cent. Figures below 2 per cent, 
indicate renal impairment ; moderately severe 
cases can only concentrate 1-4-1 -5 per cent. 

iii. The diutase reaction. — Normal urine 
contains a certain definite amount of a diastatic 
ferm(‘nt obtained from the pancreas through 
the circulating blood. Its measurement is 
made use of as a t(ist for renal function. The 
test consists in estimating the amount of starch, 
which is converted into dextrin by a given 
volume of the urine, iodine being used as an 
indicator. A specimen of the twenty-four 
hours’ excretion is necessary. The following 
solutions are required : — 


1. A solution of 01 per cent, soluble starch in 
a small amount of boiling water, cooled and made 
up to 100 c.c. volume. 

2. A 0-9-pcr-cent. solution of sodium chloride. 

3. A 10-per-cent, solution of iodine. 

Five test-tubes are taken and numbered 1 to 6 ; 
the following amounts are addetl to each of the 
tubes by means of a l-e.e. pipette graduated in 


hundredths : — 

Urine 

Normal saline 


e.em. 

c.cm. 

Tube No. 1 

1 

0 

2 

0-6 

0-4 

3 

0-3 

0*7 


0-2 

0-8 

M 5 

01 

0-9 


To ea<b tube 2 c.cm. of starch solution are added. 
The tubes are rapidly shaken and placed in an 
incubator or water-bath at 37° C. for exactly thirty 
minutes. They are then removed, and each is 
filled to within an inch of the top with cold water . 
in order to stop the ferment action. One drop of 
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the iodine solution is now added, beginning at 
tube No. 5. On shaking, it may be found that 
tubes No. 5 and 4 remain blue, while No. 3 gives 
a faintly pink tinge, indicating that this tube con- 
tained just suffitaent urine to convert 2 c.c. of 
soluble starch into dextrin in half an hour. The 
unit is obtained by dividing the amount of starch 
by the quantity of urine needed for the conversion ; 
o 

thus, “ — 6-6 units. 

0-3 

If on addition of the iodine no colour develops 
owing to the large amount of urine present, an 
extra drop or so will cause the colour to appear. 

Healthy individuals give diastase readings 
varying between G and 30 units. The test 
should be performed in conjunction with the 
urea concentration test, when, generally speak- 
ing, a low diastase reading is associated with a 
failure to concentrate urea. 

Other tests. — The estimation of the urinary 
chlorides will give information as to salt re- 
tention. Here again very wide variations occur 
in health, so that it is necessary to put the 
patient on a diet of known salt content for 
some days before giving a definite dose of 
salt with subsequent estimation of the urin- 
ary chloiides. Tlie method is elaborate, and 
the results .so far do not ju.stify its inclusion 
here. Further, any material degree of salt 
retention is rendered obvious by the resulting 
oedema. 

The excretion of various dye.stufTs has also 
been made use of, the time between inges- 
tion or subcutaneou.s injection of the dye and 
its subisequent ai)i)earaiice in the urine being 
noted. The })lien()l.sulphoneplithalein test of 
liowntree and (leraghty is the best of these, 
but the results have j)r()ved of less value 
than those of tin; tests described above. Its 
.sphere of iLscfulness is probably greater in 
surgical affections of the kidneys. 

Conclusions. — The three test,s recoininended 
by Ma(;Lean give valuable information as 
regards the diagnosis and prognosis in nephritis 
The results can be tabulated thus : — 



Acute 

nepkritiH 

Chronic 

parenchy- 

matous 

nephritis 

Chronic 

1 interstitial 
, nephritis 

Bluod-uhea 

Urea Concen- 

High 

Normal 
or low 

1 High 

Low 

Normal 

Low 

tration 




Diastase Con- 

Variable 

Usually 

Low 

tent 


normal 



The results should invariably be appraised 
in the light of clinical examination, to which 
they are complementary. The complete in- 
vestigation of a case of nephritis takes cog- 
nizance of the following points : — 

General condition of patient. 

Presence or absence of albuminuria. 

Presence or absence of casts. 

Presone-e or absence of oedema 

Blood-pressure. 

Position of the heart’s apex beat. 

Condition of vessels. 

Results of urea concentration test. 

Urinary diastase. 

1. Acute Diffuse Nephritis (Acute 
Bright’s Disease) 

An acute non-suppurativo inflammation of 
the kidneys due to the action of a chemical 
or bacterial poison. 

Under this heading will be included those 
forms of acute nephritis variously known as 
acute glomerular, acute tubular, and acute 
interstitial nephritis, the clinical manifestations 
being essentially the same. 

Etiology. — The causes which may give rise 
to this condition are — 

(1) Acute febrile disorders. — In this con- 
nexion the specific fevers are the most im- 
portant, and among them scarlet fever stands 
pre-eminent. It is noteworthy that the inci- 
dence of nephritis bears no relationship to the 
severity of the disease. Next in importance 
comes diphtheria, whilst less common causes 
are measles, rubella, smallpox, chickenpox, 
cerebro-spinal meningitis, malaria, cholera, 
yellow fever, typhus fever, the enteric-group 
disea.se, and dysentery. Mention should also 
be made of the toxic albuminuria of febrile 
disorders, the transitory nephritis of French 
writers. In these cases the damage to the renal 
parenchyma is sufficient to allow the escape 
of j)roteiu, but insufficient to give rise to symp- 
toms characteristic of nephritis. The great 
majority recover completely, but in a few the 
lesion progresses to a true nephritis. This is 
seen occasionally in typhoid fever, diphtheria, 
and pneumonia ; more frequently in influenza 
and scarlet fever. Of other febrile states 
which may give rise to acute nephritis, ton- 
sillitis is the most important. 

(2) Chemical poisons. — Examples of these 
are turpentine, cantharides, potassium chlor- 
ate, carbolic acid, corrosive sublimate, and 
alcohol. Alcohol is probably a predisposing 
rather than a direct cause of acute nephritis. 
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(3) Ezpofvre to damp and cold— The exact 
part played by these agencies is obscure. 
Acute nephritis undoubtedly occurs after such 
exposure, and especially among those whose 
daily occupations subject them to extremes 
of temperature. Probably in all cases some 
antecedent infection was j)resent, the exposure 
being merely a determining factor. 

(4) Certain lesions of the skin. — Extensive 
superficial bums and some chronic skin dis- 
eases are occasional antecedents. 

(5) Pregnancy.— During gestation a pre- 
viously latent nephritis may be brought to 
light, or the nephritis may originate de novo 
as a result of the toxaemia of pregnancy. 

(6) Syphilis and tuberculosis.— Syphilis in its 
secondary stage and, very rarely, acute tubercu- 
losis will produce nephritis. Syphilitic nephritis 
receives notice later (p. 353). 

(7) Conditions of active service have proved 
to be a potent cause of acute ne])liritis, the 
main features of which arc dealt with at 
p. 352. 

Predisposing and contributory causes are — 

(a) Age , — Acute nephritis occurs at any age, 
but is commonest in the young owbig to their 
greater liability to the specific fevers. 

(b) >Sica;.— Males are afected somewhat more 
frequently than females, possibly owing to 
greater exposure and severer forms of j)hy8ical 
work. The incidence is especially high among 
those whose work exposes them to extremes 
of temperature. 

Morbid anatomy. Macroscopic appear- 
ances. — The kidneys may be normal in size 
and show nothing pathological to the naked 
eye ; commonly, however, they are somewhat 
enlarged and tense. The colour varies with 
the amount of blood in the organ and with the 
presence of haemorrhages and fatty changes. 
The latter indicate a late form of the disease 
and a transition process to the subacute or 
chronic type. The cut section bulges and sliows 
a swollen cortex, whose pale colour is in strong 
contrast with the deej) red of the congested 
pyramids. The glomeruli may appear as red 
dots. Occasionally the changes seen are mainly 
those of chronic nephritis with a terminal acute 
exacerbation supervening. 

Microscopic appearances. — In the majority 
of cases, and particularly in the scarlatinal 
form, the glomeruli are chiefly affected. The 
tufts are swollen and come to fill the capsule 
more completely. Increased cellularity is pre- 
sent owing to the appearance of wandering 
cells and endothelial proliferation. Hyalin 


thrombi may be seen in the vessels. At a late 
stage adhesions are formed between the tuft 
and the capsular wall ; these may become 
organized. A variable amount of blood with 
leucocytes and fibrin fills up the lumen of the 
caj)sulc. The tubules almo.st invariably show 
some change, owing ])artly to interference 
with the blood siijiply through the glomerulus, 
and ]»artly to direct toxic action on the 
cells. Various stages of degeneration and des- 
quamation of the lining membrane are pre- 
sent. Blood and leucocytes are also seen in 
the tubules. Associated with these cjnthelial 
changes, inflammatory reaction occurs in the 
stroma and is revealed by the presence of 
wandering cells and by oedema causing a wider 
se])aration of the glomeruli and tubules. 

The brunt of the daiiiagc sometimes falls 
upon the connective tissue. Councilman has 
descTibed such cases from histological investi- 
gation among children in fever hospitals. The 
condition is one of acute interstitial nephritis 
and may occur in the absence of any symptoms 
referable to the kidneys. 

Changes in the vessels become apparent 
after about six weeks’ illness and indicate a 
transition to subacute and chronic types. 

Symptomatology. — Two distinct types of 
onset can be recognized. One, the acute type, 
is usher(‘d in by symifloms such as chills, 
rigors, convulsions in children, headache, pain 
in the loins, vomiting, constipation, and oedema. 
The other form ap 2 )ears insidiously and is 
manifest by physic;al signs rather than by 
synij)toms, puliiness round the eyes and the 
passage of blood in the urine attracting at- 
tention. The latter mode of onset is seen 
tyiucally in association with the specific fevers. 

The urine. — The quantity is usually reduced 
to a few ounces in the twenty -four hours, or 
there may be comjdete suppression. The 
si)ecific gravity is raisc.d and varies betwe(m 
1025 and 1035 ; the reaction is strongly acid ; 
the odour is characteristic and resembles that 
of beef tea. Albumin is jjresent in consider- 
able quantity. The quantity of blood varies 
from the trace required to produce a smoky 
tinge to large amounts giving a deej) red 
coloration. The dejjosit is heavy and muddy- 
looking from admixture with altered blood. 
Microscoi)ically, cells from the urinary passages 
and various forms of casts, blood, hyalin and 
epithelial, are present. The daily excretion of 
the solid constituents is diminished, though the 
percentage of urea in any given specimen may 
be high. The passage of the urine is often 
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painful, and there may be a frequent desire 
to micturate. 

(Edema. — Most patients develop oedema of 
greater or less amount, but tlriS bears no 
relationship to the severity of the nephritis ; 
indeed it may be entirely absent with very 
advanced renal destruction. The situation of 
the oedema is important and characteristic, 
the loose tissues round the orbit and the ankles 
being the parts first aflected. The scrotum 
and penis are often involved, and finally general 
anasarca may develop. Ascites and hydro- 
thorax are seen occasionally. The greatest 
amount of dropsy is seen in cases where the 
glomeruli are principally affected, as in the 
scarlatinal type. (Edema of the larynx, lungs, 
brain, and spinal cord may occur. 

Circulatory system. — A moderate rise of 
blood-i)ressure — 20 nirn. Hg or more — may be 
observed after a few days, and associated 
with it there may })e headache of a severe 
and throbbing character. Persistent high 
blood-pressure with cardiac hypertrophy occurs 
after about six weeks’ illness, and invariably 
indicates the presence of a chronic lesion. 
Heart failure may result from this. Peri- 
carditis may occur as a terminal event. 

Respiratory system. — Bronchitis may super- 
vene ; it was a prominent feature of War 
nephritLs. Lobar and broncho-pnemmonia are 
rare, as also is acute pleurisy. They are apt 
to end fatally. Acute pulmonary adema 
forms at times part of the general dropsy, 
but may occur in its absence. Apart from 
gross intrathoracit; disease, dyspnoea may be 
present as a manifestation of uraemia. 

Alimentary system. — Nausea and vomiting 
may appear as initial symptoms. In the later 
stages vomiting should suggest uraemia. The 
tongue is furred and the breath somewhat 
foetid. Constipation is almo.st invariable, though 
diarrhoea is oceasionally seen in children. Gen- 
eral peritonitis is a very rare and fatal event. 

Fever. — The temperature is often raised to 
101° or 102° F. for the first few days, but it 
is not a constant feature and the disease 
may run an afebrile course. 

The blood. — The changes characteristic of 
secondary anaiinia are usually present. Epis- 
taxis and hsemorrhages from other mucous 
membranes may appear in association with 
the raised blood- pressure. Chemically there is 
usually an increase in the blood urea, which may 
amount in very severe cases to 2(X)~300 mg. per 
100 c.c. of blood, instead of the 15-40 mg. 
present in health. Subconjunctival haemor- 


rhage may also occur. Examination of tfas 
fundi may show haemorrhages, but papUlitu ii 
extremely uncommon. 

The ddn is dry, and sweating may be diffioult 
to induce. 

Response to tests lor renal tnnotion.— In 

addition to the increased blood urea there will 
be a failure to concentrate urea, and usually a 
low diastase figure. 

Coarse and progress. — After a period varying 
from a few days to many weeks, resolution may 
take place ; the symptoms subside and dropsy 
disaj)pears. A temporary polyuria often pre- 
cedes the establishment of normal quantities. 
Albuminuria may be present for several months 
before finally disappearing, or it may persist 
indefinitely although clinically the patient is 
free from nephritis. In other cases its per- 
sistence indicates that the lesion is progressive 
and that the case is gradually assuming a 
chronic form. MacLean points out that this 
progression may take either of two directions. 
On the one hand, persistent urea retention, 
low diastase figures, and the failure to con- 
centrate a given oral dose of urea, together 
with j)ersistent cardio- vascular changes, indicate 
a gradual transition into a chronic interstitial 
type. On the other hand, persistent cedema, 
salt retention, a highly albuminous urine 
deficient in chlorides, with normal diastase 
reaction and. normal urea concentration, are 
eviden(!e of the establishment of chronic paren- 
chymatous nephritis. The various modes of 
termination of an acute nephritis may be 
represented conveniently in the following 
diagram : — 

Acute Nbphbitis 



Complete Clinical Chronic Chronic Death, 

recovery, recovery parenchy- interstitial 

with matoufl nephritis, 

albuminuria, nephritis. 

Diagnotii. — Frequently the appliance of 
the patient is sufficiently characteristic, but, 
as has already been stated, CBdcma may be 
entirely absent. The diagnosis then rests on 
urinary examination. The sigmficance of albu- 
minuria must be investigated, and conditions 
such as functional or postural albuminuria, 
febrile albuminuria, and albuminuria from a 
failing heart must be eliminated. Httmatiiito 
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must be considered in relation to chronic 
venous congestion and renal infarction. In 
cases of heart failure, dropsy with cardiac dis- 
tribution may be present, but rest in bed and 
appropriate cardiac stimulants will usually 
clear up the difficulty. In renal infarction, 
heematuria will often come and go with remark- 
able abruptness, and sudden j)ain in the loin 
is usually a feature. The presence of epithelial 
and granular casts is evidence of nephritis, but 
hyalin casts have no such significance. Chronic 
parenchymatous nephritis may present similar 
features to the acute form both in general 
symptomatology and in urinary findings. It 
must be remembered that acute nephritis not 
infrequently supervenes in a chronic case. 
Appreciable cardio- vascular changes, persistent 
oedema, and albuminuric retinitis will point to 
the existence of an old lesion. 

Prognosis. — In the majority of cases this 
is favourable. The cause of the nephritis, if 
known, is as important as its severity. Scar- 
latinal nephritis and the nephritis following 
diphtheria are sometimes quickly fatal from 
suppression, particularly in the young. Much 
depends on the duration of sui)pres8ion of the 
urine and on the power of the kidney to re- 
spond to the treatment. The tests for renal 
efficiency may give valuable indication as to 
whether recovery is complete. The significance 
of these tests is referred to later (p. 357). 
Uraemic manifestations necessitate a guarded 
prognosis, but the outlook is better than in 
the chronic forms. Secondary inflammations 
such as pneumonia, pleurisy, and pericarditis 
are of grave omen. 

Treatment. — Bearing in mind that the 
kidneys are acutely inflamed and their power 
to function is very limited, the main object 
in treatment will be rest for the damaged 
organs. This object is attained by reducing 
the bodily activities to a minimum and by 
encouraging elimination of waste products 
along channels other than the urinary passages. 
Complete rest in bed is the first essential. 
Cold must be carefully guarded against and 
the room kej)t at an equable temperature. The 
dietary is based on the knowledge that there 
is nitrogen and salt retention in these cases. 
It must be restricted in quantity and in fluid 
form. Milk is the best food at the outset, 
though it has the disadvantage of containing 
a considerable quantity of salt. One or two 
pints in the twenty-four hours is sufficient for an 
adult. It may be varied with gruel or thick- 
ened with arrowroot, and there is no objection 


to flavouring it with tea or coffee. Barley 
water is useful as a bland drink. Fluids in 
bulk are better avoided until the urinary 
flow is re-established. When this takes place, 
sugar, cream, butter, fruit, vegetables, eggs, 
and fish may gradually and cautiously be given, 
nitrogenous foodstuffs being withheld longest. 
While there is heematuria it is better to avoid 
j)rotoin foods altogether and to make up a 
proper calorie value with carbohydrates and 
fats. When recovery is delayed and the dis- 
ease is taking on a subacute aspect the diet 
should follow the lines laid down under Chronic 
Nephritis (p. 347). 

Elimination of toxic and waste products by 
means of the skin and the bowel should be 
encouraged. Free perspiration is best obtained 
by means of the hot-air bath or the hot pack. 
These measures are especially indicated wffien 
the urine is scanty and oedema pronounced. 
Uraimic symptoms may likewise be relieved 
by their aid. The hot j)ack is usually the more 
j)racticable and is very efficacious, especially 
in children. The patient is wrapped in a 
blanket WTung out in hot water, covered with 
a dry blanket and finally a rubber sheet, and 
l(‘ft thus for an liour. This may be repeated 
frequently. The hot-air bath requires caution. 
The body temperature should be taken fre- 
quently, and the state of the pulse and re^- 
])irations noted. For the bath a temperature 
of 120°-140'’ F. is usually sufficient. 

Profuse sweating is readily obtained as a 
rule, but if the skin does not respond the hot 
l)a('k or bath may be supplemented by pilo- 
carpine nitrate i to J gr., given subcutaneously. 
This drug should be avoided if the heart’s 
action is weak or if pulmona;ry complications 
ajc present. 

For the bowels nothing is better than con- 
centrated solutions of magnesium or sodium 
sulphate given frequently. A drachm of either 
in a 1 : 2 solution every four hours may be 
given with the advantageous production of 
copious watery stools. The compound powders 
of jalaj) or claterium are also useful. Mercury 
is better avoided. As to the value of diuretics 
there are diverse opinions. The caffeine group 
of drugs, diuretin and theocin, are direct renal 
stimulants and should be avoided in acute 
nephritis. The “ flushing out ” of the kidneys 
by large quantities of water is of very doubtful 
value. In the early stages, at any rate, the 
kidneys cannot excrete it, and the oedema is 
thereby increased. 

Langdon Brown suggests that the saline 
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diureticjs, acetates and citrates, which act by 
increasing osmosis into the blood, are the only 
drugs likely to produce a beneficial diuresis 
at the expense of the oedema fluids. Citrates 
make the urine alkaline and tlicrefore less 
irritating to the kidney. 

An autogenous vaccine obtained from some 
focus of infection such as an inflamed tonsil 
may prove a useful adjunct to treatment, and 
is always worth a trial. 

Treatment of certain other symptoms re- 
quires brief notice. Pain in the loin may be. 
relieved by liot applications, fomentations, 
stupes, mustard plasters, or, better, by dry 
or wet cupping. Cupping, by relieving con- 
gestion in the underljing kidneys, may aid in 
the re-establishment of secretion. 

Extreme dropsy causing embarrassment of 
the circulation is best dealt with by j)aracentesis 
and the insertion of Southey's tubes. Persist- 
ent vomiting should be dealt with by restrict- 
ing food and giving ice to suck. The most 
useful drugs are the tincture of iodine given 
in minim doses in water every hour, dilute 
hydrocyanic acid, and the oxalate of cerium. 

The indications for surgical treatment are 
briefly mentioned under Chronic Parenchy- 
matous Nephritis (p. 347). 

The secondary ansemia of acute nephritis 
should be met with iron. This is best with- 
held until convalescence is established and the 
digestive system is able to deal with it. It 
is well to begin with a mild i)rcpa ration such 
as the double citrate of iron and ammonium. 
For children the syrup of the ])hosphate or the 
iodide of iron is useful. Ijater these ])repara- 
tions can be supplanted by the perchloride 
of iron or Blaud’s pill. A change of air com- 
pletes the convalesceiKM*, and preference should 
be given to a warm, equable climate. 

The patient who lias had acute nephritis 
should be kept under observation for several 
years, and frequent examinations of the urine 
and the renal function should be made ; he 
should be regarded as a potential nephritic. 
By these means alone can the onset of chronic 
nephritis be diagnosed in an early and perhaps 
remediable stage. 

The ura3mia of acute nephritis is dealt with 
later (p. 354). 

2. Chronic Parenchymatous Nephritis {syn. 
Chronic Tubal Nephritis; Large White 
Kidney) 

A chronic inflammation of the kidneys, 
affecting principally the parenchymatous ele- 


ments, glomeruli and tubules, with some in 
crease in the interstitial tissue. Clinically it 
is characterized by pronounced oedema with 
salt retention ; pathologically it results in the 
large white kidney. 

Etiology. — In some cases the disease ap- 
pears to follow an attack of acute nephritis, 
the one gradually merging into the other in 
the course of some weeks. Particularly is this 
so in the nephritis associated with scarlet fever. 
In other cases the onset is more insidious and 
the disease makes itself evident after a con- 
siderable interval following the acute attack. 
Here again the specific fevers probably play 
an important role. Finally, there are many 
cases in which no trace of previous infection 
can be obtained and the etiology of which is 
unknown ; they appear to be chronic from the 
outset. 

Alcohol may predispose to this form of 
nephritis ; lead and mercury are occasional 
antecedents. It may be associated with amy- 
loid disease, and therefore follow in the wake 
of chronic tuberculosis, syphilis, or prolonged 
suppuration. 

The disease mainly affects children and 
young adults. 

Morbid anatomy. — To the naked eye the 
kidney is enlarged and may weigh 6-9 oz. 
The surface is smooth and usually white or 
yellowish- white in colour. If there has been 
much lisBrnorrhage the kidney will appear 
mottled. The stellate veins are conspicuous 
and the capsule strips easily. The cut section 
shows an increase in width of the cortex. The 
line of demarcation between c.ortex and medulla 
is well marked, the congested pyramids afford- 
ing a contrast with the j)allor of the cortex. 

Microscopically, the most characteristic ap- 
])caTanccs are seen in the tubules. The cortical 
tubules are frequently dilated and the con- 
volutions multiplied, indicating an attempt 
at compensatory hypertrophy. The lining 
cells are in varying stages of disintegration. 
In some places fatty changes can be demon- 
strated by suitable staining, whilst in others 
the ci'lls have been shed and the tubules con- 
verted into scar tissue. 

The glomeruli share in this process and show 
changes akin to those described under Acute 
Nephritis (p. 342). But the process has de- 
veloped, the epithelium of the glomerulus and 
the lining membrane of the capsule having 
undergone proliferation, so that the capsular lu- 
men is obliterated. At a later stage the whole 
glomerulus is converted into scar tissue. Inter- 
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fititial changes are shown by increase in fibrous 
tissue throughout the kidneys with some 
round-celled infiltration. This fibrous tissue 
may be seen jjarticularly around the capsules. 
The vessels exhibit endarteritis, but to nothing 
like the same extent as in chronic interstitial 
nephritis. 

Symptomatology.— In tlie cases of this 
group which follow an acute attack the symp- 
toms are in no way difft'rent from tliose 
doscrit)cd in the last section, but wlien the 
onset is insidious thci initial symptoms may 
be dyspepsia, ansemia, breathle.s.sn(‘ss, and some 
puffiness about the eyes in the morning. 
Eventually droj)sy becomes a prominent fea- 
ture. There is general anasarca, in which the 
serous sacs frequently t-ake part. The facies 
is often distint’tive, with its i)asty and pallid 
complexion and a>dcmatous tissues. Wasting 
is considerable and becomes ai)])arent as tbc 
droj)sy subsides. 

The urine in characteristic cases is reduced 
in amount to an average of half a litre daily. 


granular kidney. Albuminuric retinitis may 
be present. Ureemia may occur, and tends to 
appear in chronic form. Secondary inflamma- 
tion of serous membranes, such as pleurisy 
and j)ericaTditis, is very prone to take place 
owing to the lowered resistance of the oedema- 
tous tissues. Peritonitis is a rare event ; 
bronchitis, pneumonia, and ulcerative entero- 
colitis are met with. Such complications are 
frequently fatal. 

Diagnosis. — In the majority of cases there 
is no difficulty, the presence of cedema with 
the characteristic urinary findings being usually 
sufficient for a diagnosis. Difficulty may arise 
in adjudicating the significance of albuminuria 
when it occurs as an isolated feature. As a 
ruh^, its characters and the previous history 
will show if it is to be regarded as cividence of 
renal disease. A careful investigation of the 
renal functions is essential for diagnosis and 
subsequent treatment. MacLean tabulates the 
chief j)oints of distinction between the two 
main forms of chronic ncqffiritis as follows : — 


Parvv chymatous K vph ri t i s 

1. Oedema lucsent. 

2. Albumin present in urine, often in very large' 

amount. 

3. Chlorides diininislitd or absent. 

4. Urea concentration normal. 

6. No urea retention in blood. 

6. Cardio- vascular changes less marked. 

7. Uraemia less frequent. 

8. Diastase eontemt usually normal. 


Jntersti Hal N ej^hritis 

1. (Edema absent. 

2. Albumin present in urine, but usually small in 

amount. 

3. Chlorides present in normal amount. 

4. Urea concentration subnormal. 

5. Tendency to urea retention in blood. 

6. (’ardio- vascular changes marked. 

7. Tendency to ura?mia. 

8. Diastase content low. 


Its specific gravity is about normal and its 
reaction usually acid. On standing there is an 
abundant deposit consisting of urates, casts 
of all kinds, white and red blood-cells, and 
amorphous debris. The albumin is large in 
amoimt, varying from 0-5 to 2 per cent., and 
exceptionally reaching as high as G ])er cent. 
Coincident with imiirovement and the dis- 
appearance of the dropsy there is an increase 
in the urinary secretion, tlic fluid being pale 
and of low specific gravity, but otherw'ise 
there is a decided retention of, and failure 
to excrete, chlorides and water. The kidney 
is able to concentrate urea in normal amount, 
and the diastase content is usually within 
normal limits. 

The blood-pressure usually shows a mode- 
rate rise, and the heart may be hypertrophied 
and the aortic second sound accentuated, 
but these features are less prominent than in 


Prognosis. — The outlook in chronic paren- 
chymatous nephritis is always serious. Per- 
sistent dropsy, juogressivc ])allor, wasting, and 
albuminuric retinitis are signs of ill omen. 
Death may occur from uraemia, secondary 
inflammations, or myocardial failure. Cere- 
bral haemorrhage is a rarer event in this type 
than in the chronic interstitial variety, but 
may occur. Of recent years the increased 
protein dietary suggested by Epstein has given 
excellent results in many cases, but it is too 
early to ijronounce authoritatively on the 
results to be t*xj)ccted from this line of treat- 
ment. In cases in which the general nutrition 
is good, the tt'dema not excessive, the fundus 
healthy, and the heart unembarrassed, life may 
be j)rolonged for a number of years. Relapses, 
however, are the rule sooner or later, and a 
cure is not to be expected. 

Treatment. — In the early stages, and 
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especially when the urine is scanty or ur®mic 
symptoms are imminent, treatment should 
follow the general lines laid down under Acute 
Nephritis. But the restricted diet there pre- 
scribed should only he employed to tide over 
a period of urgency. Loss of flesh is a charac- 
teristic featun; of chronic nephritis, and the 
large amount of albumin lost in the urine is a 
drain on the general nutrition. This must be 
made good and the patient’s well-being studied. 
Milk alone is an unsuitable food, and in the 
large amounts necessary it becomes irksome 
and even nauseous, while the high proportion 
of water and salt renders it unsuitable in 
dropsical cases. The supposed harmful re- 
sults from a dietary containing a moderate 
proportion of j)rot(un may be said to be non- 
existent in this form of nephritis. Langdon 
Brown and more recently Wordley have shown 
that the addition of protein to the dietary 
does not increase the albumin output in the 
urine. Von Noorden found that the chronic 
nephritic can excrete up to 15 grm. of nitro- 
gen daily without difficulty. This represents 
94 grm. of protein, and is the maximum that 
should be allowed in addition to the amount 
lost in the urine as albumin. Langdon Brown 
gives the following convenient rule for calcu- 
lating the last-named quantity : “ When the 
reading of the albuminometer is 5 and the 
total urine 2 pints, the patient is excreting 
as much protein as is contained in one egg, 
i.e. 6 grm.” 

Variety in the diet is essential, and fish, 
poultry, and butcher’s meat may be taken in 
moderation and within the limits prescribed 
above. Carbohydrates and fats may be given 
in normal proportion, subject to the state of 
the digestive organs. Meat extracts, tea, and 
coffee are renal irritants, and their use should 
be restricted. MTien the dropsy is excessive 
and persistent, a trial should be given to 
a so-called “ salt-free ” regime. Such a diet 
should consist of bread made without salt, 
sugar, any farinaceous food, butter well washed 
by beating it up with water, one or two eggs 
daily, custard, stewed or baked prunes or 
apples, with tea or cocoa and a little cream. 
Salt should be omitted in the cooking of any 
article. Not more than half a pint of milk 
must be given daily. Broths and soups must 
be avoided. 

Unfortunately some cases remain water- 
logged in spite of these restrictions, and it 
was for this class of case that Epstein in 1917 
introduced his dietary of increased protein and 


diminished fat. The rationale of this treatmonfl 
lies in the lowered protein nitrogen of the 
blood in these cases, due to the excessive 
albuminuria. He attributes the oedema to the 
lowering of the osmotic pressure of the blood 
from this cause, and considers the salt and 
water retention as secondary to this. Mao- 
Lean, however, believes that the improve- 
ment seen after this treatment is due to the 
non-t>rotein nitrogen increase, especially urea, 
in the blood, which exerts a diuretic action on 
the kidneys. Be the explanation what it may, 
it is certain that a number of cases have shown 
a distin<‘t improvement, and it should be given 
a trial in stubborn cases. Epstein's diet is as 
follows : — 

Daily food value . . = 1,280-2,500 Calories. 

„ })rotem amount . ” 120-240 grm. 

„ fab (unavoidable) = 20-40 „ 

„ carbohydrates . = 160-300 „ 

The foodstuffs used arc lean veal, lean ham, 
white of egg, oysters, gelatin, lentils, split peas, 
green peas, mushrooms, rice, oatmeal, bananas, 
skimmed milk, coffee, tea, and cocoa. Salt is 
added to taste, and the quantity of fluid allowed 
is 1,200-1 ,500 c.c. Epstein particularly em- 
pha.sizes the need for a prolonged course of 
this regime, as the improvement sets in slowly. 
Gradually the mdema subsides, and the benefit 
to general health is most evident. 

Whilst a suitable diet is the basis of treat- 
ment in these cases, it may, on occasion, be 
necessary to relievo the dropsy by mechanical 
means. Diuretic drugs have proved disappoint- 
ing on the whole, but when the urinary flow 
remains scanty a brief trial should be given 
to theocin-sodium acetate in 5-gr. doses three 
times daily. Urea itself may be tried in half- 
drachm doses three times a day. If MacLean’s 
explanation of the value of Epstein’s diet be 
correct, urea should be beneficial. The saline 
diuretics may also prove useful. The period of 
convalescence requires care. Everything must 
be done to avoid chills, as these cases are prone 
to relapses and to acute exacerbations. A 
warm, equable climate should be sought, the 
south and south-west of England being the 
most suitable parts of the British Isles. Tonics 
are necessary, especially iron. Basham’s mix- 
ture, the mistura ferri et ammonii acetatis of 
the U.S. Pharmacopoeia, is a useful form in 
which to prescribe it ; the dose is a tablespoon* 
ful three times daily in plenty of water. 

Surgical measures . — Decapsulation of the 
kidneys, Edebohls’ operation, has been^ the 
subiact of recent discussion. Horder considffi 
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that there is a type of nephritis in which — when 
thorough general measures have proved un- 
availing and a reasonable time, during which 
it is known that resolution not infrequently 
occurs, has passed— decapsulation becomes a 
definite indication and promises satisfactory 
results. This type is characterized by exten- 
sive oedema, massive albuminuria with casts 
in the urine, symptoms of chronic uraemia, and 
an absence, or the presence in slight degree 
only, of cardio-vascular changes. Horder and 
Kidd have described cases, some of whi(;h 
appear to have been cured, and others in which 
improvement has taken place at first, though 
they relapsed later. The operation is not a 
severe one, and in skilled hands takes about 
half an hour to perform. Improvement usually 
sets in at once, and within a few days there is a 
material lessening of oed<una, albuminuria, and 
casts, with increase of urinary secretion. This 
method should be tried in cases of chronic 
parenchymatous nephritis which have resisted 
the treatment outlined above, and possibly in 
cases of acute nej^hritis with resolution delayed 
beyond the second month. 

3. Chronic Interstitial Nephritis 
A chronic disease of the kidn(‘ys cnaracterizcd 
by local vascular degeneration, resulting in 
connective-tissue overgrowth and destruction 
of the secretory api)aratus. Cardio- vascular 
changes are usually pronounced. 

Etiology. — Sclerosis may occur in the kid- 
neys under the following conditions : — 

(1) Primary chronic interstitial nejdjritis, 

granular kidney, small red or con- 
tracted kidney. 

(2) The arterio-sclerotic kidney. This 

may occur in two forms : {a) As a 
sequence of gcmeral systemic arterio- 
sclerosis witli high blood- jnessure, as 
seen in late (;a.ses of hypt'rjuesis and 
as a result of certain chronic in- 
toxications. (h) As a senile or de- 
crescent foi’iii, usually without high 
pressures. 

(3) The small wliit^ or so-called second- 

arily contracted kidney. 

The relationship of arberio-sclcrosis and renal 
disease remains obscure. In the primary 
granular kidney the disease begins as an 
arterio-sclerosis of the smallest intravisccral 
branches of the renal artery. From this a 
general systemic arterio-sclerosis may result, 
to support the high pressures necessary to 
compensate for loss of renal tissue, or may 


represent the reaction of the cardio -vascular 
system to a poison which may arise in the 
kidney itself or in the suprarenal bodies. 

In hyperpiesis, systemic arterio-sclerosis may 
occur as a secondary effect of prolonged high 
pressure, the kidney being one of the organs 
who.se art.i*ries arc early affected. The senile or 
decrescent kidm;y, according to Clifford Allbutt, 
rtipresents an involutionary form. To quote 
his words, “ There is a kidney deformed in the 
course of a general arterio-sclerosis not its own ; 
and if more or less perishing by decay of its 
nutrient arteries, yet primarily not much 
amiss ; a starved but not a (jorrupt kidney. 
It is but a sample of an almost universal 
degradation.” The arterio-sclerotic kidney is 
functionally normal or nearly so, and is suffi- 
ciently considered in the article Arterial 
Deoeneration. 

Primary Granular Kidney. — This is a 
disease of middle life and shows itself in the 
fourth and fifth decades, the majority of cases 
occurring in the latter, with 4.5 as the mean 
age-incidence. Heredity plays a j)art in its 
inception, some families showing the disease 
for three or four generations, llabitual over- 
eating is cited as a cause, while the anxieties 
of modern busin(5ss and social life claim their 
victims. Various intoxications may precede 
it. Of these gout, syphilis, and to a lesser 
extent diabetes are j)rominent. Alcohol and 
lead among chemical ])oisons are undoubtedly 
]»redisposing factors. A very rare form of 
granulur kidney is S(‘(‘n occasionally in infants. 
The syjiiptoms originate either frojii birth or 
after four or five years of life. Cases have been 
described by Morley Fh'tclier, Parsons, Miller, 
and others. They exhibit varying degrees of 
infantilism (q.v.). 

Morbid anatomy. — The kidneys show great 
variation in size. Tyi)ica]ly tlicy are much 
smaller than normal and reddisli in colour. 
The weight rang('s frojn 0 to IJ oz. In the 
early stages iiak(*d-eye changes an; slight, the 
cortex and medulla are in normal proportion, 
hut tlie vessels are unduly ])romi]ient. Later 
the suj-face is granular and the capsule is 
adherent to the. renal tissue, fc^mall cysts may 
he evident ; tlie cortex is greatly diminished 
in width, and vascular changes are pronounced. 

Microscopically, the interlobular and afferent 
arterioles show great thickening of their walls 
and in some places oblit(;ration of tlieir lumens. 
In these areas the glomeruli are converted into 
masses of hyalin fibrous material. There is 
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a wide destruction of tubules. A very charac- 
teristic feature of the lesions is the patchy 
distribution, areas of fibrosis alternating with 
seemingly healthy areas. 

The artcrio-s(!lerotic kidiiey associated with 
hyperpiesis is not necessarily a contracted kid- 
ney. It may, indeed, be lieavier than normal, 
is hard to the touch, and has a red beefy 
appearance. The surface may be smooth or 
somewhat warty, and there is usually little 
adherence between the capsule and renal tissue. 
There is general systemic arterio-sclerosis, and 
cardiac hypertrophy may be (morrnous. 

The senile or decrescent kidney is smaller and 
softer than the primary granular form and 
shows greater deformity. The areas of fibrosis 
are larger, and cause depressed scars on the 
surface resembling old infarcts. Associated 
with this condition are evidences of general 
arterio-scIcrosis, though usually without (cardiac 
hypertrophy. 

Symptomatology. — The onset is usually 
very insidious. In some cases the first mani- 
festations are renal ; in others they are refer- 
able to cardio -vascular changes. In not a few, 
sudden uraemic symptoms or a cerebral haemor- 
rhage may be the initial evidence of disease. 
Of the earliest symptoms, mention may be 
made of disordered digestion, headache, giddi- 
ness, lassitude, failing vision, shortness of 
breath, nocturnal frequency of micturition, loss 
of flesh, and progressive anaemia. 

The urine. — Polyuria is common, and the 
night urine frequently exceeds the daily quan- 
tity. The colour is pale and the specific gravity 
low, varying between 1005 and 1012. The 
deposit is scanty, but usually contains a few 
hyalin and granular casts. Blood is rare, 
excej)t as a result of heart failure or of an acute 
exacerbation ; albuminuria is by no means 
constant, and the amount usually no more 
than a light cloud on boiling. Albumin-free 
intervals are characteristic of the disease. 

Gardio-vascular ssrstem. — The pulse is slow 
and sustained. There is a high blood-pressure 
phiture, systolic readings being from 200-300 
mm. Hg, and diastolic 120-140 mm. Hg. A 
high pulse-pressure and ultimately cardiac 
hypertrophy are the result. The impulse is 
forcible, the first sound accentuated and often 
reduplicated. The aortic second sound is high- 
pitched. With the onset of failure the pulse- 
pressure falls, though the general level may 
remain high. The heart quickens and gallop 
rh)rthm may occur, together with an apical 
systolic bruit indicative of relative mitral 


insufficiency. Finally,' oedeiua of oaidiao dia* 
tribution may show itself. 

Respiratory system.-— Dyspnoea, especially at 
night, is apt to occur apart from pulmonary 
complications ; it has a grave significance. It 
may be asthmatic in character and indicative 
of ureemia, or it may show the Cheyne-Stokes 
periodicity, especially towards the termination. 

Winter cough with bronchitis and emphy- 
.sema are common accompaniments. Laryngeal 
oedema may occur with startling and fatal 
8uddenncs.s, as also may pleural and pericardial 
effusions. Pleurisy and pneumonia are met 
with as complications. 

Nervous system.— Apart from urflemio mani- 
festations, cerebral hajinorrhage may occur as 
a direct result of the high blood- pressure and 
general vascular disease. 

Headache is a very common complaint and 
often associated with rising blood-pressure. 

Special sense-organs.— Conjunctival haemor- 
rhages may occur. The ocular fundi may show 
the changes associated with high blood-pressure 
— ^uneven calibre and undue tortuosity of the 
vessels, loss of translucency, the silver-wire 
arteries, the compressed veins, and flame- 
shaped haemorrhages. Albuminuric retinitis is 
very common in this form of nephritis. Epis- 
taxis may occur and prove very intractable, 
though it may bring decided relief to head- 
ache and perhaps be the means of averting 
a cerebral apoplexy. Recurrent epistaxis in 
tho.se of middle and advancing years, in the 
absence of local disease, should suggest chronic 
nephritis. 

Response to tests lor function. — This form of 
nephritis is associated with nitrogen retention. 
The blood-urea is therefore high and in severe 
cases may reach the figure of 300 mg. per 
100 c.c. of blood. The urinary urea, though 
low in any given specimen, may show a normal 
output in twenty-four hours. Its excretion is 
so largely dependent on the diet that nothing 
is to be learnt from its estimation unless the 
daily intake is accurately measured. This is 
usually impracticable. MacLean’s urea con- 
centration test, however, gives information of 
much value, since in the primary granular 
kidney the power to concentrate is wanting. 
The diastase content is usually subnormal, but 
there is no retention of water and salt. 

Diagnoiii. — All too frequently the diag- 
nosis is made by the pathologist at autopsy. 
The insidious onset, often latent symptoms, and 
widespread cardio- vascular disease mask the 
renal origin. In many cases the diagnosis ii 
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not in doubt, particulally in younger subjects, 
in whom vascidar changes are not so obtrusive. 
Careful and frequent examination of the urine 
and the measurement of the renal response to 
function-testing are essential for the forming of 
a correct opinion. Blood-pressure readings and 
ophthalmoscopic examination are of the great- 
est value. The personal history and habits of 
the patient may have an important bearing. 
There is the question of an hereditary taint and 
the possibility of antecedents such as gout, 
syphilis, chronic alcoholism, and perhaps lead 
intoxication. 

In the comatose patient granular kidney is 
always a possibility. The coma may be due 
to a cerebral haemorrhage or to uraemia. In 
either case urinary examination is called for. 

Primary hyjpertension or hyperpiesis (All butt) 
may present symptoms similar to those or 
primary granular kidney. The two conditions 
have certain etiological factors in common, in 
that both are met with amongst ukui who lead 
active business lives and who “ do themselves 
well.” Hyperpicsis may be distinguished by 
its somewhat earlier age-incidence and by the 
lack of evidence of renal involvement, either 
from urinary (‘xamination or from investigation 
of function. Uraemia is not a complication of 
hyperpiesis, but cerebral haemorrhage may 
occur. 

Granular kidney may bo distinguished from 
the senile kidney by its earlier incidence, the 
latter being an accompaniment of senile decay. 
In the senile form there is usually no polyuria 
and the specific gravity may be normal. Albu- 
minuria there may be, and a few casts as well. 
The vascular changes are those met with in 
later life. The blood-pressure is not necessarily 
high, nor is cardiac hypertrophy common. 

Prognosis. — Primary granular kidney is a 
progressive disease to which the term “ cure ” 
is inapplicable. Its progress can, however, be 
retarded and life prolonged for several years 
by removing any source of aggravation and 
attending to the diet and mode of life. The 
duration of the disease shows a mean figure 
of fifteen years. Allbutt quotes figures giving 
the average age at death as 56. .^buminuria, 
casts, and high blood-pressure are not in them- 
selves necessarily dangerous, but they indicate 
the existence of conditions which may rapidly 
become so. The points of prognostic value in 
blood-pressure readings are : (1) A rising 

systolic pressure is a bad sign, and not infre- 
quently precedes the onset of convulsions. 
(2) A persistent high diastolic pressure, e.g. 


150 mm. Hg or more, predisposes to ccrebra 
haemorrhage. (3) When the systolic and dia- 
stolic pressures approach one another, heart 
failure is imminent, be the pressure picture 
high or low (Warfield). Uraemic manifestations, 
albuminuric retinitis, and periodic dyspnoea 
have each a grave significance. The blood- 
urea is usually high in proportion to the severity 
of the case, and any figures over 100 mg. per 
100 c.c. of blood warrant a grave prognosis. 
It must not be forgotten, however, that the 
blood-urea may be within normal limits. 

Treatment. — It is rare for this disease to 
be detected in the earlier stages, and Osier 
has well said that the man of middle years 
whose trace of albumin is discovered is to be 
congratulated. When the disease is recognized, 
a regime must be established forthwith which 
will throw, the minimum of strain on heart, 
arteries, and kidneys. Any possible source of 
irritation must be removed and bodily and 
mental activities reduced. Cold must be 
guarded against, and care devoted to dietetic 
considerations. 

The indications for special dieting are not 
so clear in this disease as in chronic paren- 
chymatous nephritis. The chief dilliculty here 
appears to be in the elimination of non-protein 
nitrogenous substances, of which urea forms 
the largest part. A dietary low in protein 
W’ould thus be indicated on theoretical grounds. 
Practically, j)rotein in moderation docs not 
appear injurious, and Langdon Brown suggests 
that the daily quantity should be between 60 
and 90 grm. A pint of milk, 2 oz. of meat, and 
an egg contain 72 grm. of protein and form a 
rough guide. 

Carbohydrates and fats may be given in 
normal proportions. In severe cases in which 
there is much nitrogen retention an occasional 
meatless day may be of distinct value, but it 
is difficult to persuade some patients to submit 
to it. Such meatless days should bo supple- 
mented by taking an extra amount of carbo- 
hydrate and fat, the latter being ingested in 
the form of butter, cod-liver oil, etc., and 
the carbohydrates as cereals, bread, potatoes, 
green vegetables, and fruit. Alcohol in any 
form is forbidden. Meat extracts and ofial are 
renal irritants and should be avoided. Tea, 
coffee, and cocoa contain purin derivatives and 
should be used S])aringly. Some restriction of 
fluids is advisable in order to spare the embar- 
rassed circulation as much as possible, and 
for the same reason salt should be taken in 
reduced amount. 
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Special treatment may be required for cardio- fever or acute nephritis. Furthermore, oliaio* 
vascular symptoms, chief among which are ally there is no resemblance to the large white 
high arterial tension and heart failure. High form, but a close relationship to the small 
blood-pressure, per se, is not necessarily harm- red kidney. Rose Bradford was the first to 
ful. It is probably a compensatory mechanism draw attention to this group of cases, which 
and its reduction may do harm. When, how- he considers to have evolved along lines en- 
ever, the pressure is rising and is evidently tirely separate from the parenchymatous form, 
associated with symptoms such as headache He believes this to be a disease sui generis, 
and breathlessness, indications for its relief and the description that follows is based upon 
are present. Rest in bed and a light dry diet his writings. 

should be tried, and the bowels kept well open Age-incidence. — The disease occurs during 
by saline aperients. These measures may be the second, third, and fourth decades of life, 
supplemented by a daily hot-air bath. Drugs but most commonly in the third, 
for the relief of high tension are freciuently Morbid anatomy. — The kidneys are much 

disappointing owing to their transient effect, reduced in size and weigh 1-3 oz. The surface 
Warfield recommends a mixture of tincture of is granular, but as a rule the capsule strips 
aconite and spiritus etheris nitrosi. The best easily. On section the cortex is much dimin- 
are erythrol tetranitiate and mannitol nitrite, islied in size, is pale in colour, and blends 
They are conveniently combined in the tabellae indistinguishably with the medulla. Micro- 
sodii nitritis co. (Oliver). If the. above mca- scopically, the glomeruli are small, and Bow- 
surcs fail or if symptoms become urgent, man’s capsule is greatly thickened, resulting 
venesection should be resorted to, and a pint in compression atrophy of the glomerular tuft, 
to a pint and a half of blood removed. Occa- The tubules show much loss of epithelium 
sionally spontaneous haemorrhage such as epis- and its place is taken by fibrous tissue. In 
taxis may bring about relief. Lumbar puncture other jjarts, where the epithelium is intact, it 
is often useful, and may be performed without may show different stages of degeneration, 
hesitation. Dilated tubules lined with flattened epithelium 

Heart failure, as evidenced by falling pres- are also seen. The vessels show pronounced 
sure, increase in pulse-rate, cardiac dilatation, periarteritis and endarteritis. The atrophy 
gallop rhythm, and oedema, should be met by appears to be due to a loss of tubular elements, 
cardiac tonics such as digitalis and caffeine in Histologically the resemblance to the red 
full doses. granular kidney is close, but tubular destruction 

Anaemia, often a prominent feature, requires i.s usually more evident in the small white 
iron. The perchloride of iron and Basham’s kidney. 

mixture (mist, fern ct ammonii acetatis, Symptomatology. — The onset is usually 

U.S.P.) are the most useful preparations. very insidious, and the disease may not be 

Climatic considerations are important, and a recognized until ushered in by acute uraemic 
warm, equable climate should be chosen for symptoms. Nutritional disturbances are prom- 
wintcr quarters. For the well-to-do. Southern inent, wasting and anaemia being features 
Europe, North Africa, and Egypt offer the which may be so evident as to suggest ma- 
ideal conditions. lignant cache 2 da. Polyuria and consequent 

thirst are frequent symptoms. The urine is 
Contracted White Kidney, — A rare form pale in colour and of low specific gravity ; it 
of chronic nephritis, of unknown origin, contains a moderate amount of albumin, 
occurring in young adults. The symptoma- Cardio-vascular changes are common ; the 
tology resembles that of the chronic inter- blood-i)res8ure is high and the heart hyper- 
stitial nephritis of later life. Its pathological trophied. Preecordial pain and palpitation 
status is obscure. are complained of, while headache is often 

Etiology. — There are two opinions as to severe, 
the cause of the small white kidney. It may Albuminuric retinitis is more common in 
represent a late stage of the large white, in this than in any other form of nephri^. 
which case it would be a mixed type, inter- (Edema is not met with, except as a result of 
mediate between parenchymatous and inter- heart failure. 

stitial nephiitis. A few cases possibly own such Uraemic S 3 rmptoins are usually of the acute 
an explanation, but the great majority of type, and may be the first evidence of 
patients give no previous history of scarlet health. Sudden ursBinic dyspnoea may hmklr 
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the fatal termination, and convulsions are 
sometimes met with. 

Diagnosis is based on the age of the 
patient, the characters of the urine, and the 
presence of cardio-vascular disease. (Edema 
is usually absent, while pallor and wasting are 
often prominent. The response to tests for 
renal function is not known. The append(‘d 
table represents the main clinical difierenees 
between the large white and the small white 
kidney. 


(1) Poisoning by metals, especially lead, in 
water or derived from tins containing food. 

(2) Unsuitable diet, particularly an excess of 
protein. 

(3) Deficiency in vitamins. 

(4) Infection through the air-passages. The 
frequent association of bronchitis made this a 
possible channefi of entry. 

(5) Infection by a filter-passing organism. 

(6) Infection by means of lice-bites. 

All but the last three of these factors have 


Small White Kidney 

1. Dropsy very uncommon. 

2. CJardio-vascular changes prominent. 

3. Nutritional disturbances pronounced. 

4. A disease of young adults. 

6. Albuminuric retinitis common. 

6. Latent course, with rapid terminal uranmia. 


Large White Kidney 

1. Dropsy common. 

2. Cardio-vascular changes not so well marked. 

3. Nutritional disturbances not so evident. 

4. Not confined to the young. 

5. Albuminuric retinitis seen occasionally. 

6. Course usually not latent, and uraemia chronic 

in type. 


Prognosil. — The disease is invariably and 
rapidly fatal, death in the large proportion 
of cases occurring within a few weeks or months 
of its recognition. 

Treatment* — Very little can be done. 
Generally speaking, the treatment of j)rimary 
interstitial nephritis should be followed. Ura)- 
mic symptoms necessitate vigorous measures. 

4. Wah Nephritis (Trench Nephritis) 

An acute nephritis of unknown cause occur- 
ring among troo})S on active service. 

The occurrence of acute nephritis among 
soldiers in the field was a striking feature of 
the medical history of the European War, all 
the belligerent armies being aflected to a 
greater or less extent. In previous cam- 
paigns, with the exception of the American 
Civil War, nephritis appears to liuve been 
uncommon. 

Etiology. — In spite of research in many 
directions, the cause of trench nephritis re- 
mains uncertain. MacLean and de Wesselow, 
investigating the incideiuie of albuminuria 
among soldiers in training, have shown that it 
played no part, nor was pre-existing nephritis 
a factor. Exposure to damp and cold doubt- 
less had its effect, but the incidence among 
those in exposed areas was often less than 
among those under better conditions. Again, 
a considerable number of cases occurred among 
men who had recently arrived in the front 
area. The following suggestions as to causa- 
tion have been made : — 


been amply disproved. There is evidence to 
support the theory of lice-borne infection, but 
not sufficient to establish it. The nature of the 
disease is strongly suggestive of an infective 
origin. Scarlet fever jilayed no part, nor could 
a relationship to trench fever be established. 
Bacteriological investigations of the urine, 
blood, throat, and fseces proved negative. 

Prevalence. — The great majority of cases 
o(;curred among troops in the forward area, 
but a few instanc<5S were noted among nursing 
si.sters and hospital orderlies at the base. 
Officers seem to have been rather less liable to 
the disease than the rank and file. 

The curve of incidence was in inverse pro- 
portion to the temperature, the winter months 
showing the largest percentage. Tlu^ disease 
reached its maximum in December, 1916. 

Morbid anatomy*— Shaw Dunn and McNee 
described in detail the appcaranc(^s seen in 
35 autojisies, conspicuous uniformity being 
observed in the series. Briefly, the changes 
described by them were these : The kidneys 
showed little change to the naked eye. There 
was no material alt(iration in size, and the cap- 
sule stripped readily. On section the (sortex 
w'as pale and the pyramids were congested, 
the glomeruli being prominent as pale trans- 
lucent globules. Microscopically, the lesion was 
essentially a glom(;rular nephritis, the glomeruli 
being more cellular than normal and containing 
little or no blood. The ostia of the convo- 
luted tubules were plugged in many instances 
by herniations of the glomerular vessels. The ' 
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capillarica showed no hyalin thrombi, but often 
contained polymorphonuclear leucocytes and 
lymphocytes. The capsules rarely showed any 
epithelial proliferation ; fibrinous exudate and 
hflemorrhages were rare. The tubular lesions 
were slight, various stages of de^eneratiofi 
being observed occasionally. Haemorrhage into 
the tubules was not uncommon, and casts of 
epithelial and hyalin ty[)C were seen. 

There were no chara(d-cristic changes in th:* 
interstitial tissue. 

Changes in other organs were sulficiently 
striking to merit brief description. The lungs 
in the majority of cases were voluminous, 
heavy with oedema, and showed extensive 
emphysema. Mu(*h frothy fluid exuded from 
the cut surface, and diffuse subpleural hamior- 
rhages were present. Microsco])ically, cedema 
and lobular consolidation were noted, and, in 
addition, characteristic changes in the t.^rminal 
bronchioles and infundibula. Tho walls of 
these cavities were swollen with cedema and 
denuded of epithelium, its place being taken 
by a layer of clense fibrinous juaterial. 

These findings led Dunn and McNee to formu- 
late the view mentioned above, that a labile 
'irritant, either inhaled or excreted from the 
blood, was the cause of the condition. 

The brain showed in somci cases minute 
hajmorrhages in the white matter, especially of 
the frontal and occipital lobes. 

Symptomatology. — The onsc^t was either 
acute or insidious, the majority of cases falling 
into the latter group. Generally speaking, 
the symptoms resembled cdosely those of the 
nephritis of civil practice, but were of a greater 
intensity. Severe headache, dyspnoea, and 
cedema were marked features. Abercrombie 
recognized two distinct types of dysj)nceu — one 
with cyanosis, in which pulmonary cornplicja- 
tions were present, and the other without 
cyanosis. Keith and Thompson have shown 
that in a few cases the latter ty])e depended 
on an acidosis. 

Pulmonary (•om})lications — bronchitis, bron- 
cho-pneumonia, emphysema, and a?dema — were 
not uncommon. 

Convulsions were presemt in about 4 per cent, 
of cases, their early occurrence being (^specially 
noteworthy. 

The distribution of oedema, tlie urinary find- 
ings, and cardio-vascular phenomena differed 
in no way from tlieir parallels in the nephritis 
of civilian practice. The blood-pressure usually 
showed a moderate rise to 160 mm. Hg or 
thereabouts. Retinal changes were common 
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and were dependent generally on the degree 
of vascular change, the usual findings being 
haDiuorrhages, retinal oedema, and exudation. 

Course and progress.— The great majority 
of cases made a good recovery so far as imme- 
diate symptoms were concerned. The mortality 
miH 1 per cent, in the acute stages and 2-5 
per cent, in the later stages. Recovery ap- 
pt^ared to he coni[)Ie.tc in about 60 per cent., 
and in 40 ])er ccuit. more or less {)ermanent 
renal damage remained. But it is too early to 
say if the term recovery will he justified by 
subsequent events. 

The evidences of recovery usually appeared 
he.tw'eeu tln^ fourth and fourteenth day from 
the onset, (u)pious diuresis and a rapid dis- 
appearance t)f mdema taking place In some 
ca.ses re.solution was dehiyeil, the oliguria and 
(edema pc'rsisting ; in others, even though reso- 
lution ap[)eare!d to Ix^ satisfactory, investigation 
of the r(*nal function showt'id evidence of latent 
dis(‘as(\ MacLean found that these two types 
progivssed along difleretit lines. In the one, 
the persisten(5e of tedeiria and oliguria betrayed 
a transition to the chronic ])arenchymatou8 or 
hydrtemic form ; and in the otlujr, nitrogen 
retention, a failure to concentrate urea by the 
special test, and a low diastatic activity indi- 
cated the onset of chronic, interstitial nephritis, 
the azottemic vari(‘ty. 

Prognosis.— Prognosis thus depended on 
early r(;solution, and subsequent application of 
functional tests indicated its completeness. 

Treatment. — This follows the lines laid 
down for acute nephritis. V(mesection, especi- 
ally, proved of great value in cases with rising 
blood-pressure and for convulsions. 

5. Kknal Syphilis 

The kidneys are liable to damage from the 
syphilitic virus in the early and in the late 
stages of the disease, but it is only to the former 
that the term nephritis can be properly applied. 
Following Di(iulafoy, we have — 

(1) Syphilitic nephritis. 

(2) Tertiary renal syphilis. 

(1) Syphilitic Nephritis. — Coincident with 
the evidences of a generalized syphilitic in- 
fection there may be an albuminuria without 
evidence of nephritis. It appears within a 
few months of infection, and is generally 
a transitory phenomenon. The amount of 
albumin passed varies from 3 to 5 gr. daily ; 
casts are not found, and there is no de<« 
rangement of function. Such cases usually 
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show an uneventful recovery under anti- 
syphilitic measures. 

A true nephritis, however, occurs in about 
3-8 per cent, of cases in the secondary stage. 
It usually shows itself in the second or third 
month following infection, with the other mani- 
festations of this period — tlie rasli, condylomata 
on the mucous membranes, glandular eidarge- 
ment, and sore throat. 

Symptomatology. — The main features of 
syphilitic nephritis are sudden onset, wide- 
spread oedema, and pronounced albuminuria. 
In other respects it conforms to the ordinary 
type. The cx’dema shows a widcisju'cad ana- 
sarca, with frequent involvement of serous 
membranes, especially the pleurae and peri- 
toneum. The urine contains a very high per- 
centage of albumin, 20-30 grni. being jxassed 
in the twenty-four hours. Blood and casts 
may be present. 

Diagnosis.- The oecuri(mce of rapid oedema 
and abundanc(‘ of albumin in a case of nephritis 
suggest a syphilitic origin, and a search should 
be made for other evidences of secondary 
syphilis. Of these, the presences of a rash is 
most holjjful. Where.*, doubt exists the Wasser- 
mann reaction should bo einployed. 

Course and progress. — B ('to very is usual 
if the case is vigorously tr(‘ated, but death 
may occur from widesjjread dropsy, lieart 
failure, or uraBiiiia. As in other forms of 
nephritis, the dropsy may ju'rsist and the 
case take on the characters of the large white 
kidney. 

In other cases clinical recovery appears to 
be complete, but later an acute exacerbation 
occurs or the features of chronic neidiritis may 
very gradually aj)peai“. 

Treatment. — in addition to lli<^ general 
principles of treatment and diet laid down 
under Acute NejOiritis, antisyphilitic measures 
are essential. Mercury is not contraindicated 
in the nephritis of secondary syphilis. It 
should invariably be prescribed, but in mode- 
rate doses and with a watchful eye for evidences 
of mercurialism. There are diverse opinions 
as to the wisdom of giving salvarsari and its 
modifications in cases of syphilitic nephritis. 
Most authorities advocate its use, but the 
initial doses must be small in order to avoid 
toxic effects from deficient elimination. An 
adequate initial dose of novarsenobillon or 
neokharsivan is 0*2 grm. 

With the reservations mentioned, the routine 
treatment for syphilis should be followed. 

If the nephritis becomes chronic, the diet 


recommended for cJironic parenchymatous 
nephritis is indicated. 

2. Tertiary SyrinLis of the Kidney. — 
This manifests itself as — 

(«) Chronic interstitial nephritis. —The syphi- 
litic toxin may be an antecedent to this form 
of nej)hritiH by giving rise to arterial disease. 
There is patchy fibrosis in the renal cortex. 

(b) Gunnnata. — These occur occasionally. 
U.sually the tumours are small, multiple, and 
undiagnosed during life. Very rarely a pal- 
pable renal tumour may prove to be a gumma. 
Tlie point is worth kecjung in mind, since su(rh 
a tumour would be amenable to antisypliilitic 
measures. 

(c) Amyloid disease. — This is considered under 
Amyloid Disease. 

Ur.emia 

The name given to a symptom-complex 
occurriiig in nephritis, and in other conditions 
associated with aunria. 

Pathology. — The various theories put for- 
ward to exi)lain ura?inia may he divided into 
chemical and mechanical. I'ln*. main chemical 
theories are — 

(1) I'hat snhstaiUMJS normally excretcMl by 
the Jvidn(*}-s anj retained in th(^ body. Chief 
among such bodies are urea and potassium 
salts. Blood-urea figiues do not support this 
Ad(‘\v ; uroemia may be associatc'd either with 
an mcrease or a diminution. Bouchard's 
theory of potassium retention is discredited, 
since tin*, salts of urine are. less toxic on injec- 
tion into animals than the whole contents. 

(2) That interjiiediate. products of protein 
metabolism are formed in excess, notably 
ammonium carboiiatt*. 'Jhis was observed 
first in dogs with tin Eck fistula, and was 
thought to account for the symptoms they 
presented, ft has not been found in the 
blood of uraemic jausons. 

(3) TJiat the kidneys noi'inally produce an 
internal secretion whose failure may result in 
uraemia. Bose Bradford has shown that this 
secretion has an iuhiltitory effect on protein 
metabolism, but that when the kidney sub- 
stance is riduced to a quarter of its oi’iginal 
amount this effect breaks down, and the blood 
and tissues are flooded w itli ])rotein metabolites. 
As mentioned above, high blood-urea figures are 
not a neijessary association of ura;mia ; and, 
further, the kidneys may present to naked-eye 
and microscopical examination an appearance 
not far removed from normal. 
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4. That the (lainaj;(‘d kidneys to 

certain bodies known as ney)hrolysins, which 
exert a specifically destruc-tive. a(^tion on renal 
tissue, ^^'rv advanced renal lesions may be 
])resent, how(‘V('r, in the absence; of iiraeinia. 

5. That nramiia is the result of an acidosis 
which has Ix'en shown to exist in a larp*. 
number of ca^es. (Vrtain synijdoms, notably 
dysjma'a, an* in all })robal)ility due to this 
factor, l)ut it is an association rather than a 
cause of iirflpiuia. 

t)n m<tchanic(d j^rounds ura'mia is attributed 
to (rderna of the brain and spinal cord. The 
wet brain is a not imcoiiinion findii\y» at autopsy, 
and may perhaps give rise to certain of the 
ureemic jdienomena. 

To sum up, none of these theories has met 
with general accc'ptance, and it is ]>robable 
that many factors are at work to j)rodnee the 
symptom-cmnffiex. These factors in all like- 
lihood vary with the tyj)e of the underlying 
renal lesion and the form of ursoiuia associated 
with it. 

Symptomatology. — Uraunia is met wuth 
in three main forms : (1) Acute uraunia. This 
occurs in any form of nephritis, but espe(;ially 
in the small white kidiu'V. UiuMnie manifesta- 
tions Jiiay be the initial evidences of ill-health, 
and convulsions or iirg<‘.nt dysj)TUBa are usually 
the first symptoms. (2) Chronic uraMiiia is met 
with in chronic j)arenchymatous and chronic 
interstitial ney)hritis. Its course may be long 
drawn out, headache and gastro-intestinal 
symptoms preceding terminal events by several 
weeks. (3) Latent uraimia is the term applied 
to those events which succeed complete arrest 
of the renal function, such as occurs in obstruc- 
tive anuria. Tin; characteristic symptoms of 
ursemia are usually absent. In these cases the 
patient r(;mains well until about the seventh 
day, after which death may oc(;ur suddenly. 
The symptoms are slight, but vomiting, dysp- 
noea, and twitching of muscles may be present. 

Cerebral S3nnptoiiis. — Convulsions are com- 
mon, and frequently usher in the uraemic 
attack. They vary from a localized twitching 
of the face or limb muscles to a generalized 
convulsion indistinguishable from major epi- 
lepsy. Ihe attacks arc; i)ronc to recur at 
variable intervals. In some cases these are 
so short as to resemble; the condition of status 
epilepticus. The sensory aurte of epilepsy are 
usually absent. Death may occur during the 
first or any subsequent convulsion. Paralyses 
of monoplegic or hemiplegic distribution are 
occasional signs, and may be associated with 


aphasia. They may follow a convulsion. 
organic basis of these paral3rtic phenomena is 
not fully understood. (Edema of the brain is 
the only lesion which is at all constant at 
autopsy. A feature of the ursBmio. palsies is 
their transitory nature, complete recovery being 
the. rule. Coma is very common. The onset 
may be gradual as in chronic uraemia, when 
it is preceded by headache, mental apathy, 
drowsiness, and vomiting, or it may be sudden 
and result from a convulsion. The coma may 
resemble that which accompanies the typhoid 
state. The state of the pupils is not character- 
istic. Delirium may occur in any form and 
at any stage of the disease, and may lead to 
mmiia of the most violent character. Delu- 
sions (the folie brightique) are not uncommon 
and generally take the form of persecution. 
Ileoikiehe is a very constant symptom but has 
no sfM'cial charactcristies or distribution ; occa- 
sionally it is migrainous in character. Sudden 
blindness may oe.cur in ursBinia, and be quite 
independent of any albuminuric retinitis or 
papillitis which may be present ; in fact, 
examination of the fundus is usually negative. 
Ureemic amaurosis is characterized by its 
sudden onset and transient nature. It may 
occur as a sequel to a convulsion or be an 
isolated phenomenon. Its duration varies from 
a few hours to a few days. The lesion is 
cortical, and the pupillary reactions to light 
are normal. Partial or complete deafness is 
rare, but tinnitus is not uncommon. 

Gastro-intestinal ssmiptoms. — Loss of appetite 
and nausea are usual early symptoms, and 
vomiting of cerebral type may occur. The 
tongue is generally furred, and may present 
the dry, brown, and cracked appearance met 
with in the typhoid state. Stomatitis has been 
described. Diarrhoea occurs sometimes as a> 
terminal event and may be associated with 
ulcerative colitis. Hiccough is occasionally a 
persistent and intractable symptom, and its 
significance is grave. 

Cardio-vascular symiitonui. — The condition of 
the heart and blood-vessels is dependent on the 
type of nephritis present. The blood-pressure 
varies considerably. Generally speakmg, the 
outlook is better if the pressure is raised than 
if it is subnormal. A rising blood-pressure is 
occasionally a precursor of ureemic symptoms, 
especially of the convulsive tjrpe. The pulse 
is usually slow and of good volume, but tends 
to become rapid and full when convulsions 
supervene. 

Uraemio dyspassa. —• Three types axe 
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with : (1) Continuous dyspnoea of laboured and 
noisy cWacter. (2) Asthmatic breathing ; this 
is usuaUy associated with high blood -presatiro, 
and occurs most frequently at night. (3) 
Cheyne-Stokes respiration is encountered in 
the chronic forms of ursBrnia, and may show 
itself some weeks or even months before the 
fatal termination. 

The urine and the blood.— The ehemical con- 
stitution and amount of the urine will depend 
on the form of nej)hritis which is present. 
Commonly the outjmt is scanty, and there may 
even be suppression. Kevertheless, urtemia can 
occur when the output is normal in quantity — 
a point which deserves emphasis. The amount 
of urea varies, but, speaking generally, theni 
is a diminution in nitrogenous substances. 3’he 
albumin is very varial)le in amount ; on rare 
occasions it may be absent altogether. Blood 
and casts are frequent findings. The blood 
usually but not invariably shows a raised urea 
content ; it may amount to as much as 3(X) 
mg. per 100 c.c. of blood, in wliich case a fatal 
termination is inevitable. On the other hand, 
cases of ursemia occur with the blood-urea 
within normal limits. An acidosis is frequently 
present, and may be nu'asured by the aniount 
of sodium bicarbonate requirt'd to make the 
urine alkaline. For details of this test and its 
clinical application the reader is referrt'd to th(^ 
monograph on Acidosis by A. W. Sellards. 

The temperature is variable. In the acute 
form it may be raised ; in the chronic it is more 
usually subnormal. Any distinct deparlurt^ 
from the normal is an unfavourable sign. 

Cutaneous symptoms. — Itching may be a 
prominent and troublesome feature, and in its 
presence a very grave prognosis sliould be 
given. A characteristic eruption has been 
described, maculo-jjapular in character, with 
an initial distribution over the extensor sur- 
faces of the limbs. Latc^r it tends to spread 
over the body, and the lesions may coalesce. 
Desquamation may occur, or the rash may take 
on eczematoid characters. 

Diagnosis* — The occurrence of any of the 
foregoing symptoms in a case of nei)hritis will 
arouse suspicion. The diagnosis in a comatose 
patient may, however, be a matter of great 
difficulty, and it will be necessary to exclude 
such conditions as cerebral ha)morrhage, frac- 
ture of the basis cranii, postepileptic coma, 
acute alcoholism, general paralysis, opium 
poisoning, and diabetic coma. The odour of 
the breath may give useful help ; in ursBmia 
it has, not m&quently, a urinous character. 


A routine examination of the nervous system 
should be carried out in all cases, particular 
attention being paid to the size, equality, and 
light-reaction of the pupils, the condition of 
the fundi, the occurrence and distribution of 
palsies, the spasticity or flaccidity of the limbs, 
and the character of the tendon -reflexes and 
])lantar response. In uraemia the pupils are 
usually equal, of varying size, and r(*,acting 
normally to light. The fundi may show' albu- 
minuric retinitis. Falsies may occur, usually 
of hemij)legic distribution, wdiich are indistin- 
guishable from those of gross intracranial 
diseases. Generally, however, they are tran- 
sient. The tendon-re.flexes are variable but 
commonly are exaggerated, and the plantar 
res 2 )onse may be of extensor type, j)articularly 
after convulsions. 

A lumbar puncture will often give valuable 
assistance. In ureeinia the cercbro-spiual fluid 
is gc'iierally under inf Teased pressure, and may 
contain from 01 to 0-6 per cent, urea, whereas 
the normal figure is about 0 05 per cent. The 
presence of altered blood will indicate intra- 
cranial haemorrhage. A negative Wassermann 
reaction is c'vidfuice against syphilis of the 
nervous system. Convulsions have to be dis- 
tinguishf'fl from those due to (epilepsy and gross 
intracranial disease. 

Exajuination of the urine is of primary im- 
portance in all cases, and a specimen should be 
obtained by catheter if necessary. Evidence 
of renal disease should be sought for, and the 
possibility oi a cen'bral haeirjorrhage occurring 
in a case of chronic interstitial m’sphritis borne 
in mind. In the chronic form of urasmia a 
typhoid state in not unfsominon, and a Widal 
tf'ist jiiay Ijc necessary to excludfj enteric-group 
disease. Myx oedema in its late stages may 
closely simulate (fhronic uraemia, and, indeed, 
nephritis is a termination not infrequently 
met w'ith in such cases. 

Estimation of renal function in uraemia is 
probably of little assistance beyond indicating 
tlie ty])e of nephritis present. The blood-urea 
may be very greatly increased, but, on the other 
hand, uraemia can occur when it is subnormal. 

The presence of glycosuria with acetone 
bodies in the urine, together with the typical 
air-hunger, will point to diabetic coma. 

Prognosis is usually bad ; it must always 
be guarded. Complete recovery may take 
place, particularly in the uraemia associated 
with acute nephritis, and this in spite of such 
symptoms as convulsions and amaurosis. In 
chronic interstitial nephritis uraemic symptoms 
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have always a serious import, and a fatal re- 
currence at no distant date can be predicted. 
Very high concentration of blood-urea (e.g. 
over 100 mg. })or 1(K) v.v. of )»lood), a marked 
failure to respond to MacLean’s urea-concentra- 
tion test, and a low diastase figure, all indica- 
tive of serious renal inadequacy, are ominous 
signs. The ur(*a })ercentage in the. cerebro- 
spinal fluid af)pr()ximates to tliat in the blood. 
Its estimation, liowever, is a much simpler 
matter, and can be c.arried out by the methods 
of Gerrard or Doremus, using 5 c.c. of the fluid. 
The results appear to sliow that with between 
01 and 0-2 ])er cent, urea many cases ])rove 
fatal, whilst with over ()-2 i)er cent, the outlook 
is invariably ho])ehiss. Cheyne-Stokes respira- 
tion has an equally ominous significance. The 
immediate ju’ognosis dej)ends on the power of 
the kidney to function and on the response to 
treatment. 

Treatnncnt.- Establishment of the renal 
function and elimination of poisonous pro- 
du(?ts constitute the objectives in treatment. 
If the urine be scanty or su])[)ressed, counter- 
irritation over the loins by dry cupping is 
useful. Occasionally the injection of hot saline 
into the rectum produces the necessary diuresis. 
Diaphoresis is important and is most quickly 
obtained by means of the hot-air bath or hot 
pack. The injection of pilocarpine nitrate, 
4 6 valuable adjunct, the precautions 

referred to under the treatment of acute nephri- 
tis being borne in mind. Active purgation must 
be carried out, concentrated solutions of mag- 
nesium or sodium sulphate being the most 
efficacious means. In the comatose patient 
1 min. of croton oil in butter is indicated. For 
convulsions, venesection promptly performed is 
often of great value. Special indications for 
its use arc a rising blood-pressure, exaggeration 
of tendon-reflexes, and muscular twitching. 
Such signs indicate the ap])roach of convul- 
sions, and a timely venesection of 15-30 oz. 
of blood appears to prevent their occurrence 
in some cases. Lumbar puncture is of value 
also in such cases, and may conveniently be 
combined with venesection under a light 
anajsthesia. 

Drugs for the control of convulsions are 
chloral hydrate, 10-20 gr., and the bromides, 
J-1 dr., either by mouth or by rectum ; in 
very severe cases morphia should be given 
without hesitation. For the headache the 
coal-tar preparations, phenacetin, antifebrin, 
phonazone, and aspirin, are useful ; whilst in 
cases in which the headache is associated with 
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high blood-pressure nitro-glycerine, gr., oi 
one of the nitrates, of which er^^nrol tetra- 
nitrate and mannitol nitrate are the best, may 
be given three times a day. For immediate 
relief the inhalation of amyl nitrite is often of 
service. Ureemic dyspnoea should be treated 
with continuous ijihalations of oxygen, and 
with full do.ses of sodium bicarbonate to 
correct any acidosis that may be present. 

For the restlessness, insomnia, and delirium 
hyoscine hydrobromide is the most reliable 
remedy we possess. It may be given in doses 
1 5.. gi** for a woman and gr. for a man, 
and be repeated if necessary. Cautiously ad- 
ministered, its use is unattended with danger, 
and will often succeed where morphia fails. 

T. L. Hardy. 

NEPHROLITHIASIS {see Urinahy Cal- 
culi). 

NEPHROPTOSIS {see ViscEROi’Tosis). 

NERVES, CRANIAL, LESIONS OF {see 
Nervous System, Central, Local Le- 
sions OF). 

NERVES, INJURIES TO {see Head In- 
juries; Spinal Nerves, Lesions of). 

NERVES, SPINAL, LESIONS OF {see 
Spinal Nerves, Lesions of). 

NERVES, TUMOURS OF {see Neuroma). 

NERVOUS DYSPEPSIA {see Stomach, 
Functional Disorders of). 

NERVOUS SYSTEM, CENTRAL, 
LOCAL LESIONS OF. — Any attempt to 
enumerate the symptoms of local lesions of 
the central nervous system involves in most 
cases the artificial construction of a syndrome 
consisting only of such symptoms as are 
directly referable to the structures included 
in the area of the lesion, all symptoms that 
arise from secondary involvement of other 
nervous structures, either by their contiguity 
to the lesions or by indirect duturbance of their 
functions, being disregarded. A local lesion 
causing only symptoms due to the structure 
immediately involved is, therefore, a clinical 
abstraction in the great majority of oases, 
and its description is merely useful for pur- 
poses of reference. 

Local lesions of the spinal cord are dealt 
with in a separate article {see Spinal Cobd^ 
Local Lesions op). 

Local letiont of the 
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bram-stcm includes the medulla, the pons, 
and the cerebral peduncles, together with the 
corpora quadrigeniina. In the ventral area of 



Fig. 54. — Diagram of alternating paralysis. 

A, Cortical fibres to the oculo-inotor nucleus ; n, coi-ticul lihivN 
to the facial nucleus ; c, cortical lihres to the 0th nucleus ; 
l>, cortical libi-eu tu the spiual cord. (For lesions [shaued] 
m text.; 

the brain-stem are crowded together all the 
important nerve tracts connecting the mid- 
and fore-brain with the spinal cord, whilst in 
its dorsal part lie the nuclei of all the cranial 
nerves, except the first two pairs. While, 
therefore, a very small lesion may give rise 
to a multiplicity of symptoms by causing an 
interruption of several tracts, its level can 
often be localized with great accuracy if the 
contiguous crania] -nerve nuclei are affected, 
or if the cortico-bulbar tracts going to them 
are interrupted. In the first case there will 
bo an atrophic paralysis of the muscles sup- 
plied by the cranial nerve ; and in the second 


case, a distant ])aTalyKis without atrophy. The 
motor tract contains, in addition to fibres for 
the motor nuclei of the spinal cord, fibres that 
j)ass to the motor <Tanial nerve nuclei of the 
opposite side, and these decussate at different 
levels. A glances at the diagram (Fig. 54) shows 
that a le,sion, 1, situatc'd at the level of the 
oeulo-motor nuclei, will cause paralysis of 
the 3rd nerve on the .same side and a ])ar- 
aly.sis of tlic facial and skeletal musculature 
on the c)])j)osite .side, since the fibres to the 
face and body undergo decussation below 
the level of the lesion. A lesion, 2, which in- 
volves the nuclei of ilu‘. Gth and 7tli nerves, 
will ])roducc paralysis of the face and of the 
external rectus muscle of the eye on tlu^ same 
.side, while injury of the as-yet-uncrossed 
])yramidal fibres to the spinal cord will cause 
paralysis of tin; body on the opposite side. 

I’hc accompanying diagrams are designed to 
indicate the site of various local lesions of the 
brain-stem that give well-defined symptoms. 
Fig. 55 is a diagi'ain of the. level of the decussa- 
tion of the i^yramids. A local lesion occurring 
in this region is )ik(‘ly to be followed by rapidly 
fatal synijitoms. as important respiratory and 
vaso-motor meclianisnis are almost inevitably 
disturbed. Lesion 1, situated at the pyramidal 



Py. 


Fig. 55. — Level of pyramidal decussation. 

('olumn oJ' Oull ; j .it., column of Bunlach ; u.a. , BubBiuniia 
};clatiiiOBa ; TK.Br.t'., Rpiim-cerobellar tract; XR.br.v., ves- 
tibulo-Bjiiiial iract ; rv., pyramidal tract. 

decussation, involves necessarily all the pyra- 
midal fibres, and l(*ads to spastic paralysis of 
all the limbs. Ja‘siou 2, which involves the 
nucleus of the sjhnal accessory nerve and the 
decussation of the pyramids, will cause, in addi 
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Fig. 56 — Level of decussation of the fillet. 

F.L., Posterior longitudinal bim'lle ; n.f.p., nuclei of i>ostorior i-olumii ; i.A.r., 
internal arcuate libres ; f, lillet restiforni body ; i«v., pyramidal tract ; 

T.8P.-C.DORS., dorsal Bplno-cerebellar tract; T.ar.-c vent,, ventral apino- cere- 
bellar tract. 


^ ^ IV VENTRICLE ^ ^ ^ wasting of the tongue on the same 

^ ^^ide. It should be noted that 

/ '' ' whereas in a capsular hemiplegia 

/ ^ ' ‘ 7\ 1 be tongue is not wasted and when 

/ g - \ ' [ 1 protruded is pushed over to the 

I F :^ - j 111 I hemiplegic side, in this case the 

/ unilaterally wasted tongue is 

^ 'y^SPCooKs protruded to the non-hemi* 

\ b s '.It plegicside. Lesion 3, besides 

/ V ^ ^ involving the nucleus of the hypo- 

( m M vsp-cv£NT. glossal and thus causing unilateral 

A ' > paralysis of the tongue, •destroys 

\ vfrrnrrrrrK \ 1 glosso-pharyngeal nucleus and 

\ /fh' I / \ / causes loss of taste on the pos- 

X xil ifl y / \ / terior third of the same side of 

F / the tongue. A slight extension up- 

^ wards of this lesion may cause 

deafness by involving the auditory- 
, , , . . ^ nerve terminations in the acoustic 

Fjg. 56 — Level of decussation of the fillet. tubercle 

F.L., Posterior longitudinal bimdle ; n.f.p., nuclei of iiostorior i-olumii ; i.a.i ITig. 57 is the diagram of a SCCtioU 

li.tem.U.cu.lellbr..; F, lillet c.u. reetlfomiliod,; vv., pjrr.ml<l„ltt», t; ,. 1 ; f nucleus. 

T.8P.-C.DORS., dorsal Bpluo-cerebellar tract ; T.ar.-c vent,, ventral apmo-cw- f . ^ • i 

bciiar tract. Lesion 1 luvolves the genu of the 

facial nerve and the nucleus of the 
tion to spastic paralysis of the opposite limbs, 6th nerve, and produces paralysis of the face and 

paralysis and atrophy of the sterno-mastoid of the external rectus muscle on the same side, 

and the upper portion of the trapezius on the Lesion 2, which involves the facial and external 
same side. Lesion 3 involves the spino-ccre- rectus nuclei together with the fillet on the 

bellar tracts, and may cause inco-ordination same .side, gives rise to an atrophic palsy of the 

and hypotonia of the muscles of 

the limbs on the same side. Lc- 

sion 4, which destroys the posterior ^ 

sensory columns and the nuclei ^ ^ ^ 

of the spinal accessory, may pro- 
duce dissociated anaesthesia of the 
opposite half of the body with 
paralysis of the muscles innervated 
by the spinal accessory. 

Fig. 50 represents the most im- 
portant local lesions at the level of 
the decussation of the fillet. Lesion 
1 involves the decussating internal 
arcuate fibres, and thus interrupts * 
the whole of the sensory fibres 
which convey impulses from the 
nuclei of the posterior columns to 
the fillets. The resulting symptoms 
will be disturbance of those forms 
of sensibility conveyed by the 
posterior columns on both sides of 
the body. Lesion 2, of the as-yet- 

uncrossed pyramidal tract, just yj 

where it is traversed by the fibres p; of uuM nuclnii. 

of the hypoglossal nerve, produces 

a spastic paralysis of the contra- ^ 

lateral limbs with, paralysis and terior loDgltudinal bundle ; py., pytMoidal tnct. 
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HF., 13racliiuiii ; v.n., mescncrplialic root of nci vo ; n>.v., RciiHory nucleus of &th 
nerve; m.f v., motor inicV-tJs of Mh nerve; ( . 1 *., jtonw-cerebellar libres ; ojl.s., 
KiH)erior olive ; j'.l., postt-rior longitudinal bundle; rv., pyramidal liacl. 


facial and external reetus iiiuscle.s on tlie side 
of the lesion, and a dissociated ana'sthesia of 
the body and limbs on the opiiosite side. 
Lesion 4 involves tlie jiyramidal tracts as well 
as the fillet on the. sana^ sid(‘, and causes a 
hemiplegia without involvcunent of the face, 
together with a dissociated anaisth(*sia of the 
body and limbs on tli(‘ heniijilegie side. Lesion 
5, by interfering with the jiosterior longitu- 
dinal bundle conveying the motor fibres of 
the mesencephalic centre governing the lateral 
movements of the eyes, will cause, a }jaralysis 
of the power of conjugate deviation of the 
eyes to the oppositf^ side. ].icsion (J, lavsides 
involving the nuedei of the (itii and 7th iktvcs, 
extends laterally to interrujit the ponto-eerc- 
bellar fibres ; if it extends slightly below the 
plane of this diagrammatic section it will also 
involve the auditory nucleus. Such a lesion, 
in addition to causing atrophic palsy of the 
6th and 7th nerves, will give; rise to cerebellar 
symptoms and to unilateral deafness. 

Fig. 58 is a diagram through the pons at the 
level of the exit of the trigeminal nerve. 
Lesion 1 involves the posterior longitudinal 
bundle, the fillet, and the trigeminal nerve. 
The symptoms referable, to this lesion will be 
entire loss of sensibility over the trigeminal 
area on the face, with paralysis of the mas8ct(;r, 
temporal and pterygoid muscles on the same 
aide, a dissociated ansesthesia of the body 
and limbs on the opposite side, possibly some 


slight cendxllar ataxy due to 
the involvement of the ponto- 
cerebellar fibres, and loss of 
conjugated lateral deviation of 
thf^ cy(!S to the side of the 
J('sion owing to the involvement 
of the ])osteri()r longitudinal 
l)imdle. Lesion 2, which lies in 
the ar(‘a of the j)}Tamidal tract, 
will cause a spastic paralysis of 
the limbs on the op])Osite side, 
with ])aralysis of the trigeminal 
musculature and anaesthesia of 
tlie face on the same side. 

Fig. 59 is a diagram of a sec- 
tion at the level of the anterior 
corjiora quadrigemina. Lesion 
1 , which involves the pyramidal 
tract in the i)cdunele, the optic 
tract, and the lateral geni- 
culate body, will cause a spas- 
tic hemiplegia of the ojiposite 
sid(‘, t-ogetluT with contralateral 
homonymous hemiaiiopia. Le- 
sion 3 involves th(^ r(d nucleus and l(‘,ads to 
degeneration of the rubro-spinal tract, and con- 
sequently to a wild intention-tremor in the 
oj)j)osite limbs. Lesion 4 is a little more ex- 
tended, and involves the fibres of the 3rd nerve 
as they jiass through tlie nu'sial portion of the 
red nucleus ; therefore, in eddition to the con- 
tralateral tremor, there w ill be ptosis, dilatation 
of the pupil, and ))aralysis of accommodation, 
together w ith paralysis of all the muscles of the 
eye on the same side, exc(q)t the external rectus 
and sui)erior oblique. Lesion 2 involves the fillet 
and will c;ause a hemiaiia}sthesia of the body 
and limbs on the opposites side. Lesion 5 in- 
voh es th(! pyramidal tract lying in the peduncle, 
together with the fibres of the 3rd nerve, and 
])roduces an ocular paralysis on the. side of 
the lesion and s])astic ])aralysis of tin; limbs 
on the opposite side. Lesion (>, which inter- 
rupts the impillo-motor fibres running from 
the optic tract to the ant(‘rior corpora quadri- 
geiuina, abolishes the pupillary reaction to a 
beam of light projected on the homonymous 
halves of the retinse. Lesion 7 affects the cor- 
pora quadrigemina and causes inactivity of the 
pupils to light, with more or less paralysis of 
the 3rd nerves if it extends to their nuclei. 

Local lesions of the cerebellum. — The 
cerebellum represents a higher central ganglion 
of a reflex system that has for function the 
conservation of the equilibrium of the body' 
both when at rest and in movement. It re- 
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ceives Btimuli from the muscles, joints, and 
tendons which register by their interaction the 
position of the limbs and body, while from the 
vestibular apparatus it receives impressions 
which register the position of the head in 
space when at rest and in movement. The 
reflex response evoked by these stimuli modifies 
the innervation of the muscles effected by the 
cerebrum in such ways as to preserve the 
general equilibrium of the body both at rest 
and during movement, and to ensure that the 
balance of the limb effecting a movement is 
so preserved as to render that movement 
effective. The afferent impulses reach the 
cerebellar cortex for the most part directly, 
whereas the cerebellar efferent fibres arise from 
the cerebellar nuclei. Each half of the cere- 
bellum is in connexion by its efferent fibres 
with the cerebral hemisphere of the opposite 
side, with both sides of the medulla, and with 
the homolateral side of the cord. 

The afferent impulses from the spinal cord 
and medulla terminate mainly in the unpaired 
middle portion of the cerebellar cortex, whilst 
afferent impulses from the cerebral cortex, 
from the frontal lobes, the parietal lobes, and 
above all from the temporal lobes, terminate 
in the cortex of the contralateral side. 

The general symptoms of disease of the cere- 
bellum arc described under Neuvous System, 
Physiology of. Local lesions of the cere- 
bellum very rarely give rise to symptoms which 
can be distinguished clearly from those caused 
by the disturbance of neighbouring structures. 
Lesions of the ver- 
mis arc (;haracter- 
ized by the ty2)ical 
cerebellar gait and 
abnormal position 
of the head, whi(;h 
is often retracted 
as well as rotated. 

Movements of the 
lacial and neck 
muscles are often 
very sluggish, and 
speech is slow and 
staccato. (Jcneral 
cerebellar asynergia 
is pronounced. Le- 
sions of the lateral 
cerebellar lobes 
cause, as a rule, a 
preponderance of the 
cerebellar ataxy and 
dysmetria on the 


side of the lesion. Lesions of the oerebdlar 
nuclei are characterized by vertigo, by the 
“ cerebellar attitude ” of the body, and by 
the so-called cerebellar or tonic fits. The 
accessory cerebellar nuclei are responsible for 
various forms of nystagmus. 

Local lesion t of the basal ganglia. — 
The optic thalamus represents the terminal 
ganglion of a system by which painful and 
thermal stimuli — ^that is, stimuli which notify 
the organism of changes that might be in- 
jurious to it — are brought into relation with 
that part of the nervous system which governs 
the response of the involuntary musculature, 
the secretory organa, and the vaso-motor 
mechanism. Lesions of the optic thalamus may 
give rise to a contralateral hemianaesthesia 
dolorosa, to loss of control over the emotional 
reflexes, and in some cases to a mask-like 
rigidity of the facial muscles, which, however, 
show no loss of power in voluntary movement. 
Heniiathetotic movements may also occur on 
the contralateral side of the body. A crossed 
hemiaiiEBsthesia which affects tactile, pain, and 
temperature sense much less than deep sensi- 
bility has been found occasionally to result 
from lesions of the tlialamus. The loss of 
deep sensibility leads to ataxy and astereog- 
nosis (see Thalamic Syndrome, under Pain, 
Central). Lesions of the lenticular nucleus, 
when bilateral, may cause bilateral choreiform 
movements (sec Lenticular Degeneration, 
Progressive). 

Lesions of the internal captule.—The 



Fi^ 59. — Level of anterior corpora qiiadri|emlna. 

AQ., Anterior quaUrlgemliuil body ; c,a.N., central grey matter ; r,k., red nncleoi ; c.oa:r.KKD., : 
geniculate body ; c.obm.lat., lateral geniculate body ; TB.orT., optic tnust ; py., pjnmmkbd twn at. : 
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internal capsule is the great strand of fibres 
between the lenticular nucleus externally and 
the optic thalamus and the caudate nucleus 
internally. Fig. 60 indicates the order in which 
the motor fibres from the cortex pass down- 
wards ; behind the motor fibres are the sensory 
fibres, and still farther back arc tlie visual 



Fig. 60. — Horizontal section through the internal 
capsule. 


Intortial csapHule ; t,, opt in tlialuums ; i. , lenticular nucleus ; 
c., caudate nucleus ; a, fibres from frontul lobe to ixuis and 
thalamus; n, corpus callosum; n, acoustic fibres to tern- 
ponl convolution ; k, occijiilo-tomporal pontine, and thalamic 
fibres ; y, visual fibres to occipital l«>be 

fibres, on their -way to the visual cortex. Lesion 
1 in Fig. 60 causes paralysis of the face and 
of the arm, and possibly less complete paralysis 
of the leg, on the contralateral side of the 
body. Lesion 2 afiects the arm a good deal 
less than the leg, and, owing to involve- 
ment of the sensory fibres, it also causes a 
crossed bemiansesthesia. If the lesion extends 
farther back the fibres of the optic radia- 


tions will be involved, causing homonymous 
hemianopia. 

Owing to the manner in which the motor 
fibres arc crowded together in a very small 
space in the internal cajisulc, an isolated mono- 
plegia is wellnigh impossible. It should be 
noted in addition that a lesion of the posterior 
jiart of the internal capsule which causes hemi- 
anopia and hemiplegia cannot fail to cause 
a dissociated heinianaisthesia owing to involve- 
ment of the int(‘rvening sensory tract. 

Local lesions of the visual system. — 
It is convenient to consider the local lesions 
of tlie visual nervous system together, irre- 
sjiectively of their relation to different parts 
of tlie brain. Plato 22 is a diagram of the 
relations of the visual neurones. Lesion a, by 
interrupting all tlie fibres in an optic nerve, 
causes homonymous blindness. Lesion B, at the 
o]jtic chiasma, causes bilateral tcmjjoral hemi- 
anopia ; while lesion c, at the outer side of the 
chiasma, by which the uncrossed fibres alone 
are affected, causes a loss of vision in the nasal 
field of the homonymous eye. Such lesions arc 
occasionally bilateral ; they may be due to a 
retro-cliiasmal tumour jiusliing the tracts for- 
wards against the unyielding carotid artery. 
Lesion E, which represents a complete interrup- 
tion of an optic tract, produces an homonym- 
ous hemianojiia, the temporal half of the retina 
on the side of the lesion and the nasal half of 
the ojiposite retina having their visual neurones 
interrupted ; and as the afferent neurones from 
these portions of the retime to the pupillo- 
motor centres are also involved, a ray of light 
on tlie blind halves of the retinse will not cause 
(•ontractum of the jiupils {Wernicke reaction). 
Lesion f, w’hicli affects the iirimary optic centre 
in the lateral geniculate body, also produces an 
homonymous hemianopia. Lesion H involves 
the jiiimary ciuitre for Hkj pupillary afferent 
fibres in the ant(?rioi’ corjiora quadrigemina and 
causes loss of the jiujiillaiy reaction to light 
but not to other stimuli, without impairment 
of vision. Lesion G, in the optic radiation, 
causes homonymous liemianopia without im- 
pairment of the ])upillary reactions. A lesion 
of the visual cortex, 8, likewise causes an 
homonymous liemianojiia if the entire area is 
involved. Inasmuch as the cortex above the 
calcarine fissure receives impulses from the 
upper portion of the retinai, while the visual 
(cortex below the calcarine fissure is supplied 
by the low'er portion of the retinse, it follows 
that a local lesion of the supraealcarine por- 
tion causes a blindness of the lower quadrants 


1, Macular fibres. 2, Chiasma. 3, Optic tracts. 4, Lateral geniculate body. 5, Anterior 
corpora quadrigemina. 6, Oculo-motor nucleus. 7, Oculo*motor nerve. 8, Visual cortex. 
Visual speech centre. 10, Auditory speech centre. 11, Motor speech centre. 
12, Carotid artery. 

Plate 22.— LESIONS OF THE VISUAL SYSTEM {see Text). 

Uin'tvd on ilitufraui in dv Ldpers-mne und “ Manuel di- Keurologie Oculairey) 
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Fig. 61. — Diagram of left side of cerebrum, outer surface. 


of the hoirionymous visual fields, whilst a 
lesion of the subcalcarinc visual cortex causes 
an upper quadrantic heiuiunopia. In none of 
the forms of hemianopia so far discussed has 
the macular or central area of the field of 
vision been involved ; this may be accounted 
for by the assumption of a bilateral distribu- 
tion of tlui macular fibres to each optic tract 
and cortex. A bilateral afiection of the entire 
visual cortex leads to complete blindness, but 
the pupils react normally to light. A lesion 
of the optic association tracts running to 9 
— the angular gyrus- may cause disturbanc(? 
of the power of reading, word-blindness, and 
occasionally conjugate, deviation of the. eyes 
to the side of the lesion. 

Interrui)tion of all the 
association fibre's from 
the visual cortt'x will 
cause, if the lesion is 
bilateral, psychical blind- 
ness with conservation of 
vision. 

Focal lesions of the 
cerebral cortex. — A h - 

sion of the cerebral cortex 
may give rise both to 
irritative symptoms and 
to symptoms of loss of 
function. Figs. 61 and 62 
are diagrams of the outer 
and inner surfaces of the 
left hemisphere. The 
former will first bo con- 
sidered. Lesion 1 is situ- 


ated in the angular gyms : 
an irritative focus here 
causes deviation of the 
eyes to the op^sito side, 
a lesion entailing loss of 
function causes deviation 
to the side of the lesion. 
If the lesion is on the left 
side in a right-handed 
])erson it may cause word- 
blindness and alexia. 
Lesion 2, in the 3rd 
frontal convolution, if on 
the left side in a right- 
handed person, may cause 
motor aphasia. Lesion 3 
extends over the whole of 
the Kolandic area or motor 
cortex. An irritation here 
gives rise to convulsions 
beginning in and some- 
times limittid to the right side, whilst a destruc- 
tive lesion produces hemiplegia of the right side. 
A subcortical lesion underlying this and inter- 
rupting the cortical motor neurones would 
cause similar symptoms. The area subtended 
by Lesion 3 has been divided into a number of 
subsidiary areas. Lesion a would affect the 
leg, B the upper extremity, c the hand, D the 
fa(;e and tongue muscles. Further subdivision 
of the motor ayoas would be justified on experi- 
mental rather than on clinical evidence. In 
each case the irritative effect of the local lesion 
would be to cause a Jacksonian fit begin- 
ning in the nmscle-groui) (jonoerned, and the 
deficienc-y effect would be weakness of the 
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corresponding muscles. Lesion 4, in the upper 
temporal convolution, if situated on the left 
side, causes sensory aphasia. Lesion 5, in the 
parietal post-Rolandic area, causes sensory 
disturbances which arc situated on the con- 
tralateral side of the body. Local lesions of 
smaller extent included in this area would 
cause contralateral anaesthesia of a cortical 
type of the extremity to tlio motor area of 
wlih’h they were in juxtaposition. Irritative 
lesions of the sensory area may give rise to 
convulsions, beginning with sensory subjective 
disturbances in the contralateral perijdieral 
area which they subtend. Local lesions of 
the sensory cortex never lead to complete 
loss of sensation. 

Lesion 6, at the foot of tlie second frontal 
convolution, involves that portion of tlie cortex 
which has control over the lateral movements 
of the head and eyes to the opposite side. An 
irritative lesion will excite conjugate deviation 
of the h<*ad and eyes to the contralateral side, 
whilst a lesion causing abolition of functional 
activity will cause the conjugate deviation to- 
wards the side of the lesion. Lesion 7 is in 
the frontal lobe. Most of its known symptoms 
are referable to the involvement of adjoining 
cortical areas, but the following symptoms 
have been repeatedly noted in frontal tumours 
though they arc very inconstant, viz. loss of 
memory, general confusional states, a curious 
form of childishness characterized by silly 
attempts to be smart at the expense of 
others, an occasional fine tremor in the 
hands, blindness owing to direct pressure 
of a frontal tumour on the oj)tic nerve, and 
unilateral anosmia due to similar jnessure 
on the olfactory bulb. 

On the inner aspect of the brain (Fig. 62), 
Lesion 4 in the paracentral lobule involves the 
motor centre for the toes and ankles ; irrita- 
tion of it will be manifested by Jacksonian 
epilepsy beginning in these i)arts, while loss of 
function causes weakness of all their move- 
ments. A destructive lesion at 1, by damaging 
the visual cortex, produces homonymous hemi- 
anopia, w'hilst an irritative lesion may give rise 
to the sensation of coloured lights Ashing in 
the homonymous hemianopic field, which may 
be the aura of a generalized fit. Lesion 3, in 
the hippocampal region, may cause, as an irri- 
tative phenomenon, sensations of taste and 
smell, with the “ i*eamy states ” which are 
described in the article on Epilepsy. Loss 
of taste and smell from such a lesion is a very 
rare occurrence. F. L. GoLLi^. 


NERVOUS SYSTEM, PHYSIOLOGY 

OF. — The nervous system is composed of a 
number of nerve units which are anatomically 
and genetically independent of one another. 
These units arc called neurones. The neurone 
consists of tlie Ticrve-cell from wliich are given 
off a number of protoplasmic processes. One 
of these processes (more in certain types of 
muirone) becomes the axis-cylinders of the 
nerve-fibres, which proceed to their final desti- 
nation, and there break up into a plexus of fine 
branches. During their course they may give 
off several collateral fibrils, which also end 
in terminal arborizations. The other jiroto- 
jilasmic processes form very complex arboriza- 
tions soon after leaving tlui nerve-cell, and 
are known as dendrites. These arborizations 
g(*nerally terminate in a mesh formed with the 
))rocess(is of other neurones. Each neurone is 
independent, and has no anatomical continuity 
with any other cell structure. 

Physiologically the nervous system consti- 
tutes a mechanism by which chemical and 
physical changes taking place in any given 
cell or collection of cells are communicated 
to other spatially separate cells. It is not the 
sole means of communicating chemical and 
physical chang(.‘S, since products of activity 
arc set free by every cell into the blood and 
lymidi, and these chemical bodies may influence 
other cells by altering their chemical or physical 
equilibrium. Whilst, however, the distribution 
of chemical excitants by the blood involves the 
stimulation of all such cells as are susceptible 
of being acted upon by the excitant in ques- 
tion, by means of the nervous system a change 
occurring in a single cell or group of cells 
may be communicated to another cell or cell- 
group to the exclusion of all similar cells that 
are not teleologically essential to the specific 
resjionsc of the organism to the stimulus. The 
rect)gnition of the communication of changes 
of physical state from one system to another 
as the sole function of the nervous system 
considered physiologically, does not commit us 
to any theory as to its relation to psychical 
processes. Physiology is only concerned as an 
objective science with the description and 
measurement of objective changes. That the 
integrity of certain portions of the nervous 
system is necessary to the existence of con- 
sciousness, as w^e know it, appears to be an un- 
doubted fact, but as physiologists we have no 
right to express an opinion as to the existence 
of any causal relation between consciousness 
and nervous activity, or as to the possibility 
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of consciousness existing independently of 
neural activity. The nervous system is, then, 
physiologically considered, a mechanism for 
the communication of changes of physical 
state between cells not otherwise in direct 
communication with one another. 

Specific functiont of the neurones. 
— Axis-cylinders c.onimunic.ating with non- 
nervous cellular elements constitute the per- 
ipheral nervous system, while neurones which 
act as the means of cominunication between 
otlier nerve-cells form the central nervous 
system. The physical or chemical disturbance 
communicated by the mnirone is spoken of 
as a nervous impulse. The peripheral nerves 
are composed of bundhis of axis-cylinders which 
may either be centripetal fibres conducting 
impulses from the periphery to the central 
nervous system, or centrifugal fibres conducting 
impulses from the central nervous system to 
the periphery. 

The centrifuifol nerve-fibres may conduct im- 
pulses exciting movement to contractile tissue, 
impulses exciting secretion to the secretory 
cells, and inhibiting impulses which arrest cel- 
lular activity. The centrifugal nerve-fibres 
acting on striated muscular tissue end in ter- 
minal arborizations in close contiguity with the 
muscle-fibres ; they arise from nerve-cells lying 
in the central nervous system. The secretory 
fibres and those acting on non-striated muscle 
and the corresponding inhibiting fibres arise 
from nerve-cells which lie outside the central 
nervous system. This system governing the 
automatic structures is spoken of as the 
vegetative nervous system (q.v.). 

The centripetal nerves conduct from the 
periphery impulses that may give rise to con- 
scious sensation, and others which do not cause 
changes in consciousness. A sharp distinction 
cannot be made between these two types of 
centripetal nerves, since the production of con- 
scious sensation is in some cases dependent 
on the intensity of the stimulus. 

The nerve-cell body is the nutritive centre of 
the neurone- On severance from it the axis- 
fibre perishes (Wallerian degeneration). From 
the cell-body fresh axones may in certain cir- 
cumstances be developed when the axone has 
been destroyed. Apart from its function of 
preserving the nutritive equilibrium of the 
neurone, there is no reason to think that the 
cell-body takes any specific part in the trans- 
mission of impulses. It has been found pos- 
sible, on account of its size, to remove the 
cell-body in a ganglion of the crab without 


conduction through the neurone being af« 
fected. 

Phytiologicid ttimului of the neurone. 

— The transmission of a nerve impulse is gener- 
ated in a neurone by external stimuli affecting 
the receptor cell about which its terminal 
arborization is formed. The receptor cell is 
adapted to receive certain specific forms of 
stimulus ; thus, the retinal end-organs are 
adapted for light radiations, the cells of the 
organ of Corti for sound vibrations, and so 
on. No matter how such a receptor cell 
is stimulated, the impulse generated in the 
neurone causes the sensory impression that is 
specific for that type of cell. Thus, electrical 
stimulation of a retinal receptor will always be 
interpreted as light, that is, in terms of the 
normal physiological stimulus. Further, direct 
stimulation of the neurone will always excite 
the same type of sensory impression as that 
which is specific, to its receptor cell ; thus, 
electrical or mechanical stimulation of the optic 
nerve will arouse the sensation of light. This 
does not necessarily mean, as is sometimes 
assumed, that the type of impulse passing 
along the neurone of a specific sensory nerve 
differs from that passing along another arising 
in a different type of receptor ; it is probable 
that the impulse is identical in nature, but that 
its interpretation as light or as sound is a 
function of the particular neurone or group of 
neurones in the cortical grey matter to which 
it is transmitted. Whilst the receptor cell is 
susceptible to minimal stimuli of a nature to 
which the organ that it belongs to is adapted, 
it is only with difficulty excited by stimuli of 
a different nature. 

A nerve impulse may be generated in a 
neurone by changes taking place in other 
nerve-cells, the terminal arborizations of which 
are contiguous to those of the neurone excited. 
This occurs when a nerve impulse is com- 
municated from one neurone to another by 
the mediation of a third intercalary neurone. 
A neurone may be directly stimulated by 
changes in the blood or tissue fluids in direct 
contact with it ; stimulation by this method 
is not necessarily due only to changes in 
the vicinity of the terminal arborizations, but 
may occur at any point of the course of the 
neurone. 

Nature of the nerve impulee. — The 

velocity with which a nervous impulse travels 
along a mammalian motor nerve is about 
120 metres per second. Such a speed of ]pro« 
pagation is strong evidence of the ^yaqal 
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nature of the nerve impulse. A refractory 
period, lasting about one-thousandth of a 
second, follows the passage of a nerve impulse, 
and during this period the nerve docs not re- 
spond to another stimulus. Compared with mus- 
cle the axone may be said to be indefatigable, 
since if a motor nerve be stimulated for hours 
whilst the impulse is blocked from arriving at 
the muscle either by curare or electrotonus, 
when the block is removed the nerve conducts 
excitatory impulses without any appreciable 
alteration in efficiency. The most delicate 


measurements fail to demonstrate any evolu- 
tion of heat when an impulse passes down a 
nerve-trunk. The passage of a nerve imjiulse 
down a nerve is accompanied by an alteration 
of the electrical state of the nerve, the por- 
tion of nerve affected by the excitatory state 
bec/oming electro-negative to the portion un- 
affected. This propagation of a change of elec- 
trical state occurs fari passu with the passage 
of a nerve impulse ; it is, however, an open 
question ^whether the current of action, as it 
is called, is the sum of the physical changes 
constituting the nerve impulse or a concomi- 
tant accessory phenomenon. The nerve im- 
pulse is conducted in both directions ; this has 


been shown to be true of the motor axone, 
and is probably equally true of the afferent 
fibre. The nature of the intercommunication 
between the neurone and other cells is not 
understood. There is no anatomical continuity 
either between the neurones themselves, or 
between the neurone and a receptor or motor 
cell, in vertebrates at l(‘ast, though in some of 
the invertebrates there is evidence of anatomi- 
cal continuity betw'cim the neurones. Whether 
there be an actual sj)atial discontinuity, as 
microscopic ])reparations seem to show, or 
whether the terminal arboriza- 
tions of the neurones are in 
actual physical contact with each 
other, cannot be determined with 
certainty. The nexus between 
neurone and neurone, wliatever 
its objective character, is con- 
veniently designated by the term 
s?piajm\ Similarly, it is con- 
venient to sp(‘ak of the nexus 
between the nerve-ending and 
the muscle-fibre as the myoneural 
junction, without committing one- 
s(*lf to any hypothesis as to its 
objective nature. These terms 
have a definite physiological sig- 
nificance, in that at the synapse 
certain modifications of the nerve 
inijmlse a])i)ear to take place. 
The part probably played by the 
Kynaj)se in the intercommunica- 
iion of nerve impulses will 
be ch'arcr when the reflex is 
studied. 

The reflex. — A reflex is, in its 
simjilest terms, the conduction by 
means of a neurone of a stimulus 
received by a receptor cell from 
the. environment to another cell 
responsive to the stimulus. In the vertebrate 
nervous system a simjile reflex alw'ays involves 
the mediation of three neurones — an afferent 
neurone conveying the impulse from the receptor 
cell, an intermediate neurone communicating the 
nerve impulse to the efferent neurone by which 
it is conducted to the responsive cell. In a 
simple reflex involving the communication of 
a stimulus received from the environment to 
a skeletal muscle, the intercalary neurone and 
the cell-body of the efferent neurone lie within 
the cerebro-spinal axis. In a reflex of the 
vegetative nervous system in which the re- 
sponsive cell is a non-striated muscle or a 
secretory cell, the cell-body of the efferent 
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Fig. 63. — ^Reflex paths. On the left, an ordinary spinal reflex; 
on the right, a reflex of the vegetative nervous system. Wt'-r 
Gaikdl, Incoluntnrtj Kerrous System." i;.y of Messrs. J.oiujm<tHs, 

Green £ Co.) 

D.U., Posterior horn cell; lateral honi roll; v.h., anterior horn cell; 

J'.R.o., posterior root ganglion ; Byji n., Bj inpathetio ganglion. 
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neurone lies outside the cerebro-spinal axis, 
and the greater portion of the axone of the 
intercalary neurone running to the efferent 
neurone also lies without the central nervous 
system. Fig. 63 illustrates both the anatomical 
difference and the anatomical similarity be- 
tween the reflex arcs of the voluntary and the 
vegetative nervous systems. 

A simple reflex is, however, an abstraction. 
Just as there can be no such thing as a pure 
perception, inasmuch as we never perceive 
anything without remembering, so no nerve 
impulse can arrive from the environment and 
be communicated to a responsive cell by the 
mediation of an intercalary neurone without 
affecting the distribution of energy in other 
neurones of the nervous system which are in 
physiological communication with the mediate 
and afferent neurones. However great the 
complexity of the inter-relations of a reflex 
arc with other neurones in the central nervous 
system, the impulse arising from any one 
receptor cell and stimulating any one respon- 
sive cell can only enter the nervous system by 
a specific afferent neurone and leave it for the 
responsive cell by a specific efferent neurone. 
It is convenient, tlierefore, in dealing witli the 
general physiology of the nervous system, to 
consider first the mechanism of a simple reflex 
abstracted from its relations to other reflex 
arcs. 

Our knowledge of r.eflex physiology and of 
the linking-up and co-ordination of reflexes 
owes a very great deal to the work of Sherring- 
ton ; in dealing with r<‘fl(^x nervous physiology 
much of what follows is largely indcbt(;d to 
his exjuxsition. If conduction in a nerve- 
trunk be com[)ared with that in a reflex arc, 
certain differences will be noted. (1) A longer 
period elapses between the application of a 
stimulus and the response wlien the afferent 
portion of a reflex arc is .stimulated than 
when a nerve of the same length is stimu- 
lated. This delay does not take place in the 
nerve-cell, since measurememts of the velocity 
of a nerve impulse when the posterior roots 
are stimulated centrally and peripherally to 
the spinal ganglion show that there is no loss 
of time in the passage of the impulse through 
the ganglion cell, and the delay is therefor© 
probably referable to the synapses between 
the afferent and the efferent neurones and the 
intermediate neurone. It might appear that 
the increase of time was utilized in establishing 
a path of communication in the synapse, but 
experiments show that if, when a reflex is 


ulre^ady in being and therefore the path is open, 
a sudden increase of the stimulus be effected, 
the latent period before a corresponding in- 
crease of the end-effect is observed is the same 
as that between the initial stimulus and the 
initial response. (2) When a motor nerve is 
stimulated the response of the muscle ceases 
within a very short period of the cessation of 
the stimulus, and this is not affected by the 
strength of the stimulus. When a muscle is 
stimulated through a reflex arc the response 
is prolonged for an appreciable period after 
the cessation of stimulus, and the stronger the 
stimulus the longer the period of after-dis- 
charge. This effect has been aptly compared 
to the persistence of a positive after-image 
left by a visual stimulus. It is a matter for 
►speculation whether this effect is caused by 
inertia at the synapse, or a repercussion of 
the effect among other neurones communicat- 
ing wdth the interm(‘diary neurone. (3) Sum- 
mation of subliminal stimuli so that they be- 
come effective does not occur when a muscle is 
stimulated through its motor nerve, though 
there is some evidence of a process of sum- 
mation in the case of secretory nerves. Sum- 
mation is a cliarac.teristic of reflex conduc- 
tion. Thus, in the scratch reflex of the dog 
evoked by stimulation of a certain area of 
skin on tlie ba(*k, a single stimulus below 
the threshold, intensity was found, which 
only on its fortieth repetition, and nearly 
four seconds after its application, became 
effective and provoked the reflex (Sherring- 
ton). (1) Conduction of a nerve impulse in a 
nerve-trunk has been shown to take place in 
both directions ; in a reflex arc, conduction takes 
place in one direction only ; thus, stimulation 
of the efferent motor neurone of the arc never 
gives rise to a sensation by a reversal of the 
normal direction of the reflex flow. This 
characteristic is referable to the synapse, inas- 
much as in such lower organisms as Medusa, 
where there appears to be anatomical con- 
tinuity between the neurones, conduction in a 
reflex arc may take place in both directions. 
(5) The number of nerve impulses produced in 
a nerve by repeated stimuli corresponds closely 
with the number and rhythm of the stimuli so 
long as the frequency of the stimuli is not so 
great that they are repeated within the refrac- 
tory period of the nerve, a period of about one- 
thousandth of a second. The discharge of a 
reflex arc is rhythmical even under a constant 
stimulus, and the existence of rhythm is das 
to the occurrence of a refractory phase durisg 
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which the stimulus is incapable of exciting a 
fresh nerve impulse. In the dog, after tran- 
section of the spinal cord at the neck, the 
scratch reflex of the hind leg can be evoked 
with certainty by stimulation of a saddle- 
shaped area of skin on tlie back. This refk^x 
is a rhythmic alternate flexion and extension 
at hip, knee, and ankle. Eacih flexion recurs 
with a frequency of about four times a second. 
It has been found by tSlienington that under 
any form of excitation (heat beam, constant 
current, induced current, high-frequency cur- 
rent, and mechani(;al stimuli) tlie rhytlim of 
the flexor response remains almost the same, 
nor can the refractory ])liase occurring between 
the beats of the flexor reflex be overcome by 
increasing the intensity of the stimuli. This 
power of the reflex ai(; of responding by a 
rhythm of its own without reference to the 
frequency of the stimulus is inherent to a large 
number of reflexes whicli are connected with 
the gait or the removal of noxious stimuli ; that 
is, when continual, rei)ctition of the movement 
by alternation of an active and a refractory 
phase, during which the muscles arc relaxed, is 
of advantage to the organism. (6) 'W'hile the 
magnitude of the response evoked by stimula- 
tion of a nerve-trunk varies within certain 
limits with the strength of the stimulus, the 
correspondence between intensity of external 
stimulus and the reflex arc (‘fleet is very limit ed. 
Many reflexes respond only with a maximal 
effect to any adequate stimulus, but others 
show a limited range of corriispondence between 
magnitude of response and stimulus. 

The differences that have been so far con- 
sidered between the reaction of the nerve and 
the reflex arc put us in possession of some of the. 
functional characteristics of the central nervous 
system. Though essentially constructed of the 
same conducting material that has been studied 
in the axone fibre, tlie reflex arc transforms th<^ 
impulse arriving by the afferent fibre in such 
a manner that it will evoke an end-effect appro- 
priately adjusted to the object to be attained 
by the reflex. It has been already said, how^- 
ever, that an isolated simple reflex does not 
occur in the mammalian body. The afferent 
impulse, once it has been communicated to the 
intermediate neurone, is not simply conducted 
in an altered form to the efferent neurone. 
There may be a single intermediate neurone 
or there may be many, but in any case the 
mediate system is in relation by means of its 
synapses with other reflex arcs. There is no 
reason to believe that a selection of the path 


of transmission of a nerve impulse takes place 
within the neurone unit ; if there be no such 
selection a stimulus communicated to the 
dendrite of a neurone will lie conduct(‘d to 
one and all of the terminal arborizations of the 
axone, and hcnc(‘. be suscejdible of communi- 
cation to all the neurones wuth which it may 
form synapses. These other neurones are con- 
cern(‘d cither directly or mediately with other 
reflex ares, and hence the stimulation of a 
reflex n<*c(^ssarily influences other reflex(‘S whose 
neurones are cither directly or indirectly in 
]>hysiological communication with it. It will 
be at once apparent that, if there were no 
directive mc(^haiiism to effect a limitation of 
the s])r(‘ad of the (excitation, the stimulation 
of an affer(‘nt fibre might cause a reaction of 
the (‘iitire nervous system, since each neurone 
is in physiological contact with every other 
neurone by a more or less indirect path. One 
condition that limits this spread has been 
already alluded to, that is, the irreversibility 
of conduction in tli(‘. reflex arc. We have 
seen that there is every r(’as()n to think that 
the directive mechanism which permits or re- 
j(‘cts the acce)>tance of a nerve impulse lies 
ill the synaps(‘. The synapse might be com- 
pared to a valvcd opening in a system of tubes 
that allow\s the jiassage of fluid in one direc- 
tion only. Th(‘ie is, liow’ever, another factor 
which (msur(‘s tlui relative limitation of the 
sj)r(*ad of tlu^ reflex resjionsc to sucli jiropor- 
tions as will adecpiately effect the bodily 
adjustment to the stimulus. Wc have seen, 
W'hen considering the simple reflex, that a 
stimulus that is inadequate to ])rovoke a re- 
sj)onse may, on being repeated several times, be 
effective. That is, the synapse is able to offer 
a resistance to a stimulus which, applied to 
the efferent neurone, would in itself be effec- 
tive, but this resistance gives way before a 
repetition of the stimulus. Hence, if a stimu- 
lus be aiisw(ired by an adequate reflex re- 
sponse, nothing further may happen should 
it be insufficiently strong to overcome the 
resistance of the collateral synapses, but if 
the stimulus continues or is of greater magni- 
tude it may lead to tlie involvement of other 
reflex arcs. 

Inhibition. — The displacement and the re- 
placement of any part of the body by mus- 
cular contraction involves the successive con- 
traction of two muscles, or groups of muscles, 
acting in mutually opposing directions. Some- 
times the replacement will be effected to a 
great extent by gravity, but this will only 
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act when the displaced part is in a par- 
ticular relation to the lines of the earth’s 
attraction. If the two opposing muscular 
groups are attached to the structure involved, 
it is necessary, if any movement is to take 
place, that only one muscle-group should 
actively contract, and that if the opposing 
group be in a state of active contraction its 
activity should be inhibited. One effect, there- 
fore, of the calling into activity of a reflex arc 
will be the inhibition of the activity of other 
reflex arcs that would tend to interfere with 
its end-reaction. The nerve impulse communi- 
cated to the synapses of the neurones belong- 
ing to such opponent reflex arcs will therefore 
have the effect of inhibiting any excitatory 
process that may be present. Inhibition takes 
place in the neurone itself. In vertebrates 
there is no c\'idence of the existence of in- 
hibitory nerves directly influencing the a(;tivity 
of non-nervous structures. The mechanism of 
inhibition is not understood. It is not simply 
the removal of stimulus, such as occurs when 
we switch off the (uirrent from electrodes 
stimulating a peripheral nerve, for we find that 
after inhibition an effective stimulus gives rise 
to an increased response. .Further, it has been 
shown that cessation of a stimulus applied to 
a reflex arc is followed by an after-discharge 
lasting an aj)preciable time, w'hereas the cessa- 
tion of the end-effect depending upon inhibi- 
tion is practically instantaneous. It would 
ajipear that whereas the excitation of a neurone 
leads to a discharge of its potential energy, 
i.e. a process of dissimilation, the inhibition 
of an active neurone leads to an increase of 
potential energy, which is a process of assimi- 
lation, as witnessed by the rebound effect on 
cessation of tlie inhibiting process. 

Interference. — When the discharge from 
two reflex arcs has a directly antagonistic 
effect, the i)reponderant stimulus acting on 
the one inhibits the activity of the other arc. 
It may happen that two reflexes both make 
use of the same efferent neurone. Thus, in 
the case of a dog whose spinal cord has been 
transected, two reflexes can be elicited, both 
of w’hich employ the same group of muscles 
— the flexors of the knee, namely the scratch 
reflex, elicited by stimulation of the skin of 
the back, causing a rhythmic contraction of 
the knee flexors ; and the flexion reflex, in 
which a tonic flexion of the knee is main- 
tained in response to stimulation of the foot. 
When both these are^s are stimulated simulta- 
neously the scratch reflex is abolished and the 
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flexion reflex prevails. If now the stimulath^i 
of the foot be discontinued, the scratch reflex 
reappears. Under certain conditions this inter- 
action may be reversed and the scratch reflex 
be caused to prevail. It is this phenomenon 
that has been termed interference; there is no 
inhibition of the efferent neurones to the flexors 
of the knee, but the application of a stimulus 
through one set of neurones has made these in- 
excitable to a stimulus arriving from anotlier 
set. It is not possible as yet to indicate the 
mechanism by which this interference is effected. 
Assuming it to take place at the synapse, we 
can merely say that excitation of a neurone 
through one synapse may render it less ex- 
citable to excitation through another synap.se, 
and vice versa, so that the victory in the 
struggle will be. to the prepotent stimulus. 
There are, however, certain difficulties in this 
interpretation, as the end-effect of the pre- 
ponderant reflex stimuius does not exhibit the 
diminution of strength that we should expect 
if interference were due to a mutual increase 
of resistance at the respective synapses. 

Tonut. — In considering the interaction of 
reflexes there is another factor besides the 
active contraction c)f groups of muscles. A 
skeletal muscle is normally maintained in a 
condition of .slight tonic contraction. There is 
some reason to tliink that this tonic contrac- 
tion depends on excitation of the sarcoplasm 
as distinguished from the anisotropic portion 
of the muscular sub.stance. The mainten- 
ance of the tonic contraction depends on the 
activity of the efferent motor neurone, for if 
the motor nerve be severed the muscle relaxes 
completely. The tonus-maintaining activity 
of the motor neurone, again, depends on its 
stimulation by impulses constantly conducted 
from the i)eripheTy by the afferent neurones of 
its reflex arc, for when these are interrupted 
by cutting the posterior roots the tonus dis- 
appears. Tonus, then, is a constant reflex 
discharge affecting the muscle in such a fashion 
as to cause a slight degree of contraction, and 
its degree can be increased or diminished by 
variations in the intensity of the peripheral 
stimulus. It is obvious that just as an active 
contraction in an antagonistic muscle must be 
inhibited in order that a movement may ^ 
effected, so the tonus of an antagonist will 
have to be modified. Certain experiments have 
shown that an inhibition of tonus in the an- 
tagonistic muscles takes place when an active 
contraction of their opponents is elicited, but 
this is by no means invariably the oaee* 
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actual increaw of tonus of the antagonists may 
occur, thus permitting the slow and smooth 
performance of what would otherwise be a 
jerky movement. Apart also from the actual 
antagonistic muscles, others are involved in 
a reflex movement, their function being to 
prevent displacement of the parts moved in 
relation to the body, except in the direction 
immediately conditioned by the actively con- 
tracting muscles. Thus, when the thumb is 
abducted the flexor carpi ulnaris may be felt 
to contract slightly in order to prevent the 
hand being pulled over to the radial side. 
Such muscles are termed synergic muscles ; they 
may act either by a definite active contraction 
as in the case instanced, or by an increase 
in their degree of tonic contraction. A reflex 
discharge, therefore, may not only excite or 
inhibit active contraction in other reflex arcs, 
but may similarly cause increase or decrease 
of tonus. 

In the reflexes of the vegetative nervous 
system the non-striated muscle is only capable 
of tonic contraction, hence this distinction 
does not appear. The efferent neurone which 
corresponds to the intermediate neurones of 
the spinal cord is in relation to two reflex 
systems, the sympathetic and the parasympa- 
thetic. These systems have a mutually anta- 
gonistic action, and each is capable of pro- 
ducing inhibition of end-organs ; but, unlike 
the central nervous system, wliere the final 
common path to the effector cell is a single 
efferent neurone, w(5 find separate efferent 
neurones for each system, and the mutual 
inhibition apjDcars to be cfft'ctcd at the; ter- 
minal nexus between the efferent fibres and 
the effector cell, be it non-striated muscle or 
gland cell. 

Interconnexion of the reflexes. — The 

co-ordinating mechanism of a single reflex has 
already been considered, together whth the 
manner in which the excitation of a reflex 
influences other reflex arcs. It now remains 
to consider the mechanism by which appro- 
priate reflexes are co-ordinated to perform 
complicated movements. The 2 )revalence of 
one type of reflex over another when both 
types make use of the same effector mechanism 
is due to the nature and intensity of the stimu- 
lus. A stimulus that arises from a disturbance 
causing injury to the tissues will always tend 
to gain possession of the field in competition 
with an innocuous stimulus. Given two or 
more stimuli of like nature affecting different 
receptor areas, the effector mechanism will be 


utilized by the refl(;x arc submitted to the 
stronger stimulus. The anatomic^al intercon- 
nexion of the reflex arcs is such that, when a 
reflex excitation takes yilace, those reflex arcs 
which tmid to intensify or iirojiagatc move- 
ment dire(;ted to the same end as that towards 
wdiich the original reflex tends, wull be rendered 
more easily excitable, they will be therefore 
more readily called into ac-tivity by stimulation 
of their specific receptors. Again, when the 
reflexes are of antagonistic nature, the in- 
hibited reflex will be found, on cessation of 
the stimulus causing the activity of its anta- 
gonist, to be in a condition of hyperexcitability, 
so that it will be readily evoked by a slight 
stimulus. The advantage of this mechanism, 
which has been termed successive mducliou, 
is obvious in an ordered sequence of antagonis- 
tic movements such as occur in walking. In 
this connexion a point that is often overlooked 
may be alluded to — the fact that the receptors 
lying in the effector organs themselves are 
those which are most potent in the excitation 
of the successive reflex. Thus, the sensory 
nerves from a contract (‘d muscle will tend to 
excite tlie reflex contraction of its antagonists. 
The whole subject is, of course, difficult to 
investigate experimentally, but the prediction 
may be liazard(;d that the part j)layed by the 
receptors of excit(;d end-organs in the ordering 
of reflexes will bo found to explain much that 
is at present r(;f erred to the interaction of 
conn(;(;ting neurones. 

Control of reflex action by the cerebral 
mechanism. — Up to this point we have dis- 
cussed in general terms the co-ordination and 
inter-relation of the simple reflexes of the spinal 
cord. Considered physiologically, the central 
nervous system is but a compound of reflex 
arcs, some of them relatively simple, others 
exceedingly complex. From the physiological 
standpoint the nervous system has no other 
function than that which has be(;n defined as 
constituting reflex action. But whereas in the 
reflexes which have been considered the end- 
effect is apparent and follows more or less 
swiftly on the stimulus, whether it jnanifests 
itself as a specific response or as the modifica- 
tion of the response of other reflex arcs, in the 
more highly complicated reflexes of the cere- 
brum the end-effect may be delayed almost 
indefinitely so that it is no longer apparent. 
A word may be spoken and the resulting 
stimulus conducted to the auditory centres, 
but though the subject give no perceptible 
reflex response the same type of mechanism' 
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as that already studied in the sf)inal reflexes 
has been set in motion. The auditory stimulus 
may have lowered or raised the excitability of 
the neurones of other reflex arcs, or it may have 
simply succeeded in modifying the excitability 
of the n(‘iironcs concerned in its own path, 
without, however, penetrating to the efferent 
motor neurones. In any case, it has caused 
some modification of the reflex mechanism. 
Has the nervous system no otlier function than 
to act as a link between certain receptor and 
effector cells 'i It must once again be empha- 
sized that as physiologists we are attempting 
to investigate j)hysical cliang(is in terms of 
physical measurements ; the moment W’c cease 
to do so we cease to talk the language of 
physiology. Though we may note, and even 
find it convenient to note, conscious percep- 
tions that accompany physiological changes, 
we must never lose sight of the fact that we 
arc then making use of a method that is not 
jfliysiological. Since, however, we know less 
of the riiflexes evoked by most affenuit stimuli 
than of the sensations we experience, we arc 
often forced to spc^ak of them in terms of 
sensation. 

The afferent system. — Taking the nervous 
system as a compound of reflexes, it is now 
necessary to study in general terms the physio- 
logical arrangement of afferent impulses. From 
the skin arrive im])ulses whi(;h, according to 
their sensory characters, are grouped as tactile, 
pain, and thermal sensations. Beneath the 
skin, independent of all touch and pain spots, 
lies an afferemt system wliose primary func- 
tion aj)pears to be the communication of 
disturbances of tension in the tissues in which 
its rcce[)tor cells lie. Pressure such as that 
evoked by a touch can be appreciated and 
loc.alized ; increase of pressure; causes pain. 
From receptors in the muscles, joints, and 
tendons impulses are coiidueted which excite 
postural reflexes, and by means of which we 
gain our knowledge of the posture of the limbs. 
If we translate the psychical equivalents of 
these different impulses into terms of their 
relation to the end-effects, then this group 
consists of stimuli which do not menace the 
integrity of the tissues but serve as signals 
for bodily readjustment. These two groups 
of afferent impulses, after entering the cord by 
the posterior spinal roots, pass upwards by 
distinct anatomical systems. The painful and 
thermal impulses ascend the spinal cord by 
a crossed secondary path lying in the ventro- 
lateral column, the tactile and postural im- 


pulses by an uncrossed path in the dorsid 
column. Thus the afferent impulses entering 
the spinal cord may be divided into two sys- 
tems, from the anatomical, the psychological 
and the physiological point of view. The 
afferent impulses from the viscera likewise 
enter the spinal cord by the posterior roots, 
and are probably associated in their course 
with the pain and thermal impulses. The 
fibres conducting j)ostural and spatial impulses 
run through a longer intraspinal course than 
those conducting pain impulses, and give eff 
afferent impulses to the spinal and cerebellar 
co-ordinating mechanisms that lie in the same 
side of the cord. In the rest of its head- 
w'ard j)ath the afferent impulse runs through 
at least one secondary neurone. The system 
conducting tin; posturr.l and spatial impulses 
ultimately decussates in the lower part ' of 
the medulla, and the two afferent paths, both 
of which are now crossed, terminate in the 
optic thalamus. Here a regrouping takes 
|)lace. Those impulses connected with pain 
and thermal sensations arc primarily con- 
cerned with the preparation of the body 
as a whole to encounter stimuli that may 
be injurious. This preparation or defensive? 
mobilization of the body as a whole is co- 
ordinated in the tlialamus, and will be pre- 
sently considered under the term of emo- 
tional reflexes. The thalamic centre of general- 
ized organic reflexes is in connexion with the 
cerebral cortex, which appears to have some 
power of controlling its activity. The loss 
of the possibility of evaluating degrees of 
lH;at and cold, or of accurately localizing 
painful sensations when the cortex is injured, 
shows that the degree of excitation and rc- 
si)onse of the thalamus influences the cere- 
bral cortex. The postural and spatial im- 
pulses have also thalamic connexions, as 
might be expected inasmuch as no sensation 
can be completely free from emotional tone, 
but their chief function is to find in the cortex 
those connexions that will allow them to 
evolve or modify complicated and discrimina- 
tory reflexes of the skeletal musculature by 
co-ordination with afferent impressions arriving 
from the organs of special sense, e.g. vision, 
hearing, and smell. The psychical equivalents 
of these functions bear out this view of their 
distribution, for we find that a destrootive 
lesion of the cerebral cortex lying behind the 
fissure of Rolando is accompanied by distuihr 
ance of tactile sensibility, of disc rimin at i on 
of points touched and degrees of lempesatorei; 
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and of Bense of position on the opposite side 
of the body, whereas pain sensation is affeeied 
only when the lesion involves the thalamus. 

Leaving the afferent cortical and tlialainic 
paths, we have yet another mechanism to con- 
sider. It has been noted that the afferent 
neurones conducting postural iinjjulses form 
synapses with many other neurones before they 
terminate in connexion with the headwards- 
conducting neurones of the ])osteTior column. 
One group of cells with which they are in 
communication lies in the 
mesial portion of the pos- 
terior horn, and is known 
as Clarke’s column. From 
this group arises a tract 
conducting postural im- 
pulses headwards to the 
main organs for co-ordinat- 
ing postural tonus, that is 
the cerebellum. The spinal 
afferent impulses therefore 
are conducted upwards, 
after having established 
their specific spinal reflex 
arcs, to three great co- 
ordinating mechanisms : tf) 
the cortex, which initiates 
purposive and discriminat- 
ing movements ; to the 
thalamus, governing vis- 


ceral, motor, and secre- 
tory end -effects ; and to 
tlie cerebellum, regulat- 
ing postural tonus. 

The cortical affer* 
ent system (Figs. 64, 
65). — We have seen 
that the final path of 
the spinal afferent im- 
pulses is directed to 
the cerebrum, and it is 
here that they are 
))rought into relation 
with the afferent im- 
jmlses arriving from 
other receptors which 
are influenced by dis- 
turbances originating at 
a distance from the 
body, and which act on 
it through the inter- 
vening space by chemi- 
cal (olfactory), radiant 
(visual), and physical 
(auditory) transmission. 

The visual system (Plate 5i2).- The visual 
impulses run ba(;k wards along the optic nerve ; 
a partial decussation takes place at the chiasma, 
so that the fibres from the left halves of both 
retinse, which subtend the right halves of the 
visual fields, run togetlier in th<‘. left optic tract, 
and vice versa. The. fibres of each optic tract run 
backwards to ilui j)rimaTy optic centres — the 
posterior part of the optic thalamus, the- external 
geniculate body, and the superior corpus quad- 
rigeminuni. From tlio (‘xt(‘rnal geniculate Ixxly 
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and the o])tic tlialaimis new fibres convey the 
visual inijuilscs to the cortical visual area. 
This area lies mainly on the mesial aspect of 
the hemisphere, being divided into an upper 
and lower part by the calcarine fissure which 
forms a boundary line between the cortical 
n^presentations of the upper and lower quad- 
rants of the corresponding half of the visual 
field. The afferent visual iiiqmlses from the 
retina} conveying stimuli to the efferent pupil- 
lary neurones make their way directly to the 
corj)ora quadrigemina, whence communicating 
neurones continue a relatively short reflex arc 
to the efferent i)upillo-niotor neurones. The im- 
pulses w’hich make their way ultimately to the 
visual cortex also form connexions, in the lateral 
geniculat(i body and tin; ojffic thalamus, with 
reflex arcs wliich, though infinitely more com- 
j)licated than those of the spinal reflexes, are 
similarly characterized Ijy a restricted field of 
reference. By moans of the.se subordinate 
mechanisms an animal deprived of its cerebral 
cortex will avoid obstacles placed in its field 
of vision and will follow moving objects with 
its eyes, but if food is offered to it, or a whip 
is held u]) to it, it does not turn towards the 
food or away from the whip. The apj)ropriato 
reaction to these latter stimuli involves the 
utilization of reflex paths of infinite complexity, 
it is from the visual area in the cerebral cortex 
that the intermediate neurones run which cor- 
relate the visual impulses wdth all suc.h mec^han- 
isms as will by their interaction cause the dog 
to flee from the whip or turn to food that is, 
to ])erform what we have termed a discrimi- 
nating reflex. It is obvious that the reaction 
of these nervous mechanisms to the visual 
image of a whip is a result of stimuli that 
have occurred long before ; it is this latent 
])otential excitability as a result of preceding 
stimuli that is the j)hysiological equivalent 
to the psychical event termed memory. In 
order, however, for a stimulus to become 
effective in a particular fashion, it is necessary 
for the nervous system to be attuned previously 
so as to react in one fashion and not in another 
to that particular stimulus. Take, for exarrqdc, 
the auditory stimulus contained in the word 
“ means.” A man says to me, “ Wind means 
rain,” and I stretch out my hand for an 
umbrella ; or he says, “ Pluie means rain,” and 
1 refrain from opening a French dictionary. 
The reaction to the auditory stimulus of the 
word “ means ” is determined by the nature 
of the latent excitability of the brain as a 
whole aroused by the preceding stimulus. It 


is impossible to regard visual reflex memories 
as stored up as such in the visual cortex ; 
the whole subject of cortical localisation, as 
formerly stated, conveys an entirely erroneous 
impression. Certain areas of the cortex re- 
ceive afferent impulses from specific groups of 
receptors, and if these areas be destroyed the 
redistribution of the impulses to other reflex 
mechanisms is rendered impossible ; but a dis- 
criminating reflex, with its concomitant psychi- 
cal equivalent of perception, cannot be a func- 
tioii of a singh) cortical centre any more than 
a 8imi)lc spinal reflex can take place without 
the involvement of other reflex arcs. From 
the physiological point of view there is nothing 
to be gained by an attempt to detail the paths 
of connexion between the visual area of the 
cortex and other cortical mechanisms. It may 
be broadly stated that any cortical reflex pro- 
cess into which a visual nexus can be introduced, 
either by observation or the introspective study 
of its psychical concomitant, must be in com- 
munication with the cortical terminus of the 
visual fibres. In right-handed people the cor- 
tical area where visual impressions are corre- 
lated with the tactile and muscular mechanisms 
neetjssary for the movements of writing is 
localized in the left angular gyrus, and since 
the process of reading is in many people 
associated through the latent memory of 
muscular movements performed in writing, a 
lesion involving this centre may lead to word- 
blindness. 

The auditory fystem — The auditory im- 
pulses are conducted by paths which, like the 
visual, are in relation with centres through 
which complex reflexes of a non-discriminating 
nature take place, as the corpus geniculatum 
medium ; they, too, finally terminate in the 
cortical auditory centre situated in the superior 
temporal convolution, where complex inter- 
communication with other cortical mechan- 
isms occurs. All that has been said of the 
general function of the visual cortex applies 
muiaiis mutandis to the functions of the audi- 
tory cortex. In right-handed people there is 
a similar conneidon between the muscular 
and spatial afferent mechanisms connected 
with speech and the auditory system, and 
consequently auditory aphasia may result 
from a left-sided cortical lesion. 

Other cortical tenaory lyrtoma. — The 
olfactory system is connected with the unci- 
nate gyrus. Gustatory afferent impulses appear 
to terminate- in the cortex in the front part . 
of the temporal lobe. 5 
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The ffffftrgnt pftih from tho highor reflexes when the spinal afferent stimuli which 
controt. — The cerebral inti^gration of the evoke the specific spinal reflex also pass head- 
various afferent paths has been briefly sketi^hcd wards to the cerebrum ; the voluntary move- 
and the efferent mechanism must now be con- iiients that aciiommodate the body to, and 
sidcred. From the cerebral (cortex run the aid the spinal reflex of, defsecation may serve 
efferent neurones which conduct to the motor as an examine. 

terminal neurones in the spinal cord the efferent The postural mechanism. — lu studying 
impulses of the cerebral reflex. To our ignor- the spinal reflex we noted that, in addition 
ance of the terms in which the various afferent to the end-effects jiroduced by stimuli of the 
cerebral mechanisms inter-react must be added receptors by the environment, other reflex arcs 
lack of knowledge of how the final integration tend to jiroduce as an end-effect a tonic con- 
of their interaction reaches that j)ortion of the traction of muscles designed to maintain the 
cortex whence the efferent cortical neurones postural integrity of parts of the body, both 
arise. Experimental methods and clinical evi- when at rest and when liable to displacement 
dence have shown that in the precentral region as a result of active contraction of the skeletal 
of the cortex movements of the sk(‘letal mus- musculature. The cerebral system coiisti- 
culature of the oi^positii side of the body arc tutes a higher controlling mechaiiism for 
represented. Stimulation of sj)ecifie ])ortions active movement, and the cerebellum is a 
of this area will evoke definite co-ordinated similar system for the control and co-ordina- 
actions, but isolated muscles cannot be caused tion of postural reactions. The impulses that 
to contract. The actions rejircscntcd in the reach the cerebelluiii arise from recejitors 
upper extremity of the ijreccntral gyrus move not influenced by the external environment 
the leg, those in the lowest part move the but by the conditions of internal stress exist- 
tongue and mouth, and the si^quencc of re- ing in the muscles. These are co-ordinated in 
presentation, followed downwards, runs : peri- the cerebellum with stimuli generated in the 
neum, foot, knee, hip, abdomen, chest, shoulder, vestibules. Tlic maintenance of the postural 
elbow, wrist, hand, eyelids, ear, nose, mouth, stability of the body as a whole requires not 
and tongue. The response of the individual only the co-ordination of the afferent impulses 
points of the motor cortex is constant ; thus, arriving from the muscles, but also those 
flexion of the arm is obtainable from one impulses ('Xcited by th(' angular and direc- 
point, and extension from another. Strong tional displacement of the body in relation to 
excitation of any one may caxise the successive its environment w'Jjieh ai’c conveyed by the 
involvement of the remainder of tlie motor vestibular nerve. Tlie efferent jiaths of this 
cortex till the entire skeletal musculatures of mecflianism govern the gem'ral tonic pos- 
one half of the body are affected. tnral adjustJiieni of tlie skeletal musculature. 

The axones conveying efferent impulses Destruction of one half of tlie cerebellum leads 
from the motor cortex run directly to the to a loss of tonus on tlie same side of the 
motor neurones of the opposite side of the body, and to an inco-ordination in the execu- 
body. What has been said of the co-ordina- tion of specific actions tiiat are initiated by 
tion of the muscles taking part in a sjiinal cerebral activity owing to the maladjustment 
reflex applies equally here and need not be of postural tonus. In the cerebral integration 
recapitulated. The contraction of antagon- of the various afferent impulses that evoke a 
istic muscles is inhibited, and tlie action cerebral icsponse the afieient impulses repre- 
of the prime movers is steadied by synergic senting the position of the body in space must 
muscles. Certain actions can only be performed necessarily play a part, and hence the cere- 
by the simultaneoiis contraction of both of a helium is connected with the cerebral cortex 
pair of muscles situated on either side of the and optic thalamus by afferent tracts, 
body ; thus, wrinkling the forehead involves The emotive mechanism. — Afferent im- 
the simultaneous contraction of both frontalis pulses of painful and thermal nature, arising 
muscles, closing the jaw of both masseters, from stimuli potentially destructive to the 
and retraction of the abdomen of both recti organism, were traced upwards to the optic 
abdominis. Such actions are bilaterally repre- thalamus ; here they are connected with an 
sented in the motor cortex, and are only efferent mechanism tending to evoke general- 
abolished by bilateral destruction of the motor ized protective end-effects. Those end-effects 
cortex or of its efferent paths. The cerebral which arc manifested by the vaso-motor 
reflexes may reinforce and modify the spinal disturbances, deep respiration, the emptying 
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of the bladder and rectum, and the internal 
secretion of various hormones which influence 
autonomic structures, are termed emotive 
responses, and are of a protective nature, 
preparing tlie organism for action, be it fight 
or flight. Thus the startled bird deftecates 
to secure the maximum lightness as it ascends 
in the air, and for a similar reason the fox 
vomits when bolted ; and the hypersecretion 
of the adrenals raises the blood-pressure and 
mobilizes glycogen as sugar preparatory to 
intense muscular action. The chief efferent 
emotive impulses from th(^ thalamus are 
directed ultimately to the efferent neurones 
of the vegetative nervous system by the 
th alamo-spinal paths. 

In this brief exposition tlie nervous system 
has been considered from a purely physio- 
logical point of view, and the general func- 
tional integration has been sketched in general 
terms without entering into anatomical details. 
For more detailed information the reader is 
advised to consult the following works, viz. : 
“ The Integration of the Nervous System,” 
Sherrington ; “ Systeme Nerveuse Centrale,” 
Soury ; and “ The Anatomy of the Nervous 
System,” Edinger (English translation). 

F. L. Golla. 

NETTLE RASH (see Ukticaiiia). 

NEURALGIA. — The term neuralgia, or nerve 
pain, is generally used to designate a paroxys- 
mal j)ain whose source of origin is obscure, 
or jDain which is referred over a much larger 
area than is sui)plied by the nerve in the 
neighbourhood of the irritant lesion. An in- 
stance of the latter is seen in cases of dental 
caries, in which an infect()d 2mlp-cavity in the 
lower jaw may set up i)ain not only in that 
gum but also referrtjd i)ain in the upper jaw 
and cheek, and indeed over the whole fifth- 
nerve area on that side, and down the side 
of the neck to the clavicle. This spreading 
neuralgia is 2>i'obably due to afferent 2>ainful 
stimuli setting U2) a Jiy2)crsBsthctic state in the 
ganglion, and thus referred 2>aiu along its other 
branches. But S2)reading neuralgia is not 
always limited to the territory supplied by 
any one posterior root ganglion, since referred 
pains may be felt over a much wider area on 
the same side 8 upj)lied by totally different 
nerves ; for instance, an antral abscess before 
operation may cause a neuralgia not only over 
the second division of the fifth but over the 
whole trigeminal area on that side, and later 


down the neck and arm even to the finger^ 
tip. The converse of this may be in 
some cases of trigeminal neuralgia when a tap 
upon the arm or on the same side of the body 
may start a S2)a8m of 2)ain in the face. Al- 
though the pain may be referred from one area 
to another in neuralgia due to some definite 
lesion that irritates a nerve, such as an in- 
fected 2)ul2)-cavity, it never crosses the middle 
line to the op2iosite side of the body. When 
what may be called “ neuralgic pains ” are 
bilateral they are due either to bilateral neu- 
ritis or to a central cord lesion, or else the pain 
is mental in origin, what is called psychalgia^ 

Visceral Neuralgia 

Referred j>ain from disease affecting various 
viscera, such as the stomach, spleen, kidney, 
ovary, j)rostatc, heart and lungs, and eyeball, 
has been ex])laincd by Head, who showed how 
hy2)er8Bsthesia of deVito psterior root areas 
on the skin of the trunk or head may bo asso- 
ciated with a disease affecting organs whose 
sensory m^rve 8up2dy is derived from the same 
siiinal segment. In this way the stomach may 
refer on to the seventh, eighth, and ninth dorsal 
areas on the left side. ISimilarly the heart will 
refer from the sixth dorsal area upwards, pain 
due to aortitis causing hypercDsthesia on the 
second dorsal area, whereas mitral and tri- 
cuspid disease will refer as low as the fifth and 
sixth. The reason of this is that in the develop- 
ment of the heart its aortic end is nearest the 
head, while the mitral and tricuspid valves 
develoj) near the sinus venosus or its caudal 
end. 

Errors of refraction in the eye, as hyper- 
metropia or astigmatism, through inducing 
ciliary spasm, cause referred headache over the 
eyebrow near the middle line ; gastric ulcer 
may be associated with areas of hyperassthesis 
on the seventh to the ninth dorsal areas, 
according to whether the ulcer is cardiac or 
jjyloric ; the kidney and testes refer to the 
tenth dorsal areas of their own side, and so on. 

Moreover, visceral neuralgia may be referred 
on to the scalp, through the agencies of the 
vagus nerve and its contiguity to the spinal 
root of the fifth nerve. Thus, gastric disorders 
may cause hyperaesthesia and headache in the 
left fronto-temporal region above the pinna — 
a form of headache familiar to many people 
after hastily swallowing a quantity of ice 
cream. 

Functional pains may bo associated in won^ 
with disease of the pelvic xirgans; ovarian 
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neuralgia with tenderness of the tenth and 
eleventh dorsal areas is not uncommon, though 
care must be taken to exclude organic lesions, 
particularly aj)pendicitis. 

Neuralgic i^ains in the lower ])art of the back 
and sides are occasionally met with in young 
women of neurotic type. They are often W’orse 
at the periods, and arc apt to he mistaken for 
rheumatism, fibrositis, sacro-iliac disease, sci- 
atica, and other organic lesions ; indeed, it is 
extremely difficult without prolonged observa- 
tion of such cases to determine, their functional 
origin. Himilar ])ains round th<‘ neck and 
shoulders may he mistaken for brachial neuritis, 
osteo-arthritis, fibrositis, or c('.rvical ril). Strictly 
unilateral j)ains are less likely to be functional 
in origin, ])ar1,icularly if certaiji moyements 
regularly aggravate them, or if tenderness is 
constant at one or mon^ j)oints. 

A fairly common form of functional neuralgic 
pain in the region of the lower (‘iid of tlu^ sacrum 
and coccyx, known as coccygodyiiia, is met with 
in both sexes, but more often in women. It 
is often ascribed to some insufficient cause, 
such as a slight fall, a diagnosis of dislocated 
coccyx or ruptund ligaments heijig not infre- 
quently made ; and excision of the coccyx has 
often been done for this condition, but by no 
means always with ha])])}’ results. 'Jhc possi- 
bility of this i)ain or parflosthesiaj in the co(;cy- 
geal region being a psychalgia and mental in 
origin should not be ovcrlook(d, as it was in 
the case of a man who, fifty years ago, as a 
boy fell in a sitting posture on some stone 
steps. Ever since at intervals lie has been 
suffering from pain in the n'gion of th<‘. coccyx, 
though nothing locally wTong can be detected ; 
the man himself, how’ever, is notably neurasi- 
thenic and full of obsessions. 

Lightning imins of tabes arc sometimes re- 
ferred to as tabetic neuralgia, though this is 
scarcely a legitimate us<>. of the term. But 
in every, case of persistent neuralgic pains in 
the limb or trunk it is advisable to examine 
the knee and Achilles jerks and the reaction 
of the jmpils to light. Boring ])ain in the 
epigastrium may he associated with functional 
dyspepsia, though the importance of excluding 
gastric or duodenal ulcer, gastric cancer, spinal 
tumour, and caries, must not be overlooked. 
There appear to be rare cases of so-called 
crises of pain referred to the epigastrium or 
hepatic region and recurring at irregular inter- 
vals for years, in which the most careful search 
can detect no cause, such as tabes dorsalis, 
peptic ulcer, gall-stones, or appendicitis, and it 


seems justifiable to assume that some such 
cases may be functional in origin. 

Cranial Neuralgia 

Occipital neuralgia. — This is an uncom- 
mon neuralgia, and is generally bilateral. The 
pain is usually most acute about the level of 
the occipital protuberance, though a very 
tender ])()int is common about half an inch 
below tliis level and about one inch from the 
middle line, over the point where the great 
occipital nerve jnerccs the deej) fascia. The 
])ain sju'eads over the back and sides of tlic 
head, sometimes as far as th(^ v(‘rtcx and 
mastoid region, and the scalp is liable to be 
liyjjeraesthetic. and intolerant of the use of the 
hairlnush. Movements of the iK'ck and head, 
sneezing and coughing particularly, are apt to 
cause (;xa(.‘erbations of pain. Occij^ital mm- 
ralgia may be due to osteo-arthritis between tlie 
atlas and axis vertebra, or to cervical pacdiy- 
mcningitis, malignant disease of the cervical 
spine, rheumatic fibrositis of tlie cervical 
muscles, or gouty, diabetic, malarial, and other 
forms of neuritis. Cdld wind j)articularly may 
bring on or increase tlu‘ neuralgia. Treatment 
by the ap]>licatiou of dry heat is the most 
useful on tlie whole. Massage is to be avoided 
in these cases, and alcohol injection is not to 
be recommended. Treatment should be di- 
rected to the causes underlying the neuralgia. 

Otic neuralgia.- The fact that some 
sensory cutaneous fibres are jiresent in the 
seventh or facial nerve is the (*xplanation of 
a somew'hat uncommon form of neuralgia which 
at times may be of considerable severity in the 
region of the ear and auditory nH'atus, Usually 
as.sociated witli an outbreak of herpes on the 
tymjianum and posterior wall of the auditory 
meatus, and sometimes in the cleft between 
the ])inna and scalp, the pain is felt deep in 
the ear and radiates over the whole auricle 
and the side of tlie head above the pinna. In 
its most severe stage the pain may siiread 
oyer the wdiole of tlie distribution of the 
trigeminal muve and also into the back of 
tlie neck 'J’he pathology of this condition is 
probably a herpes or a liamiorrhagic neuritis 
of the geniculate ganglion, and consequently 
it may be accompanied by facial paralysis ; or 
loss of taste on oiui side of the tongue, due to 
involvement of the chorda tympani, may occur 
without facial paralysis, and may last several 
weeks or even months. The pain behaves like 
other forms of i)ost-herpetic neuralgia, the 
paroxysms gradually subsiding in intensity', 
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and the liyperajsthcsia of the ear and side of 
head gradually diminishing or leaving behind 
a numbed or j)archriient-like feeling of the ear 
which may persist for many months. As in 
other forms of post-herpetic neuralgia, there is 
a liability in old persons for the ])ain to become 
chronic. Treatment should be by rest and 
sedatives, and later general tonic treatment ; 
syringeing the ear or other active interferen(?e 
with the tympanum is strongly to be depre- 
cated. 

Supra^orbital neuralgia. This is a fairly 
common variety, and may be due to many 
causes, such as rheumatic neuritis or exposure 
to cold, or to post-febrile neuritis, following 
influenza, malaria, typhoid, etc. True supra- 
orbital neuralgia is nearly always unilateral, 
and the pain radiates from the supra-orbital 
notch over the eyebrow’ and forehead as far 
as the vertex. It is apt to be paroxysmal, and, 
when ])Ost-febrile in origin, may appear daily 
about the same hour, 10 or 11 a.m., and last 
for five or six hours. It is often excruciating 
in S(!verity, completely incapacitating the 
patient while it lasts, and inj(‘ction of morphia 
or heroin may be the only means of relief. 
In other cases a blow or an injury to the 
top of the head or for<diead may be the origin 
of the pain, which varies in severity and is 
apt to be aggravated by cold winds, or when 
the patient is run down in health. Organic- 
causes of this type of neuralgia may bo cured 
completely by alcoholic injection of the supra- 
orbital nerve at the notch, or, if that fails, by 
resection of the nerve. 

A common form of i)ain which may he mis- 
taken for supra-orbital neuralgia is mupainous 
neuralgia^ a form of migraine in which the 
nausea and vomiting arc usually slight, or 
sup])ressed altogeth(;r. The j)ain is periodic, 
usually lasting many hours or even as much 
as two days, and is almost invariably associ- 
ated with pain or intense tenderness on pres- 
sure on the temple, just in front of the hair 
line. Migrainous neuralgia may be completely 
unilateral, and in some cases affects the one 
side exclusively ; but in the majority of 
sufferers the pain may alternate in different 
attacks, though it is always more severe on 
one side than on the other. In the history 
of these cases the paroxysmal attacks can 
often be traced back to early childhood, when 
they were regarded as bilious or sick headaches. 

Other causes of pain which may simulate 
supra-orbital neuralgia are frontal sinusitis 
and the brow-ache associated with errors of 


refraction such as hypermetropia and astig- 
matism. 

Chronic pain referred over the distribution 
of the superior mazUlary or the ipforior 
dental nerve is occasionally met with, the 
pain being strictly unilateral, yet differing from 
true trigeminal neuralgia in the fact that it is 
continuous and not paroxysmal. Usually there 
is some hypersesthesia of the skin in the distri- 
bution of the affected nerve, but movements 
of the jaw such as eating and talking do not 
increase the pain. The most rigid attention 
to the teeth fails to effect improvement, and 
antral abscess or other sources of peripheral 
irritation may be excluded. Chronic pains of 
this description have been, in my experience, 
limited to women usually in the early twenties, 
and a functional origin of the pain is an easy 
and seductive diagnosis. Yet treatment on 
functional lines is invariably a failure, while 
successful destruction of the nerve by o})era- 
tion or alcoholic injection arrests the pain en- 
tirely until regeneration of the nerve occurs. 
Possibly the real cause of the pain is chronic 
osteitis of the maxilla or mandible. 

Chronic paroxysmal trigeminal neu>« 
ralgia. — This affection, known also as tie- 
douloiireux, proso])algia, trifacial neuralgia, and 
neuralgia quinti major, is an inveterate pa- 
roxysmal pain affecting one or other side of 
the fa(;e in the distribution of the inferior or 
superior maxillary nerve, in many cases both 
of those being involved. But rarely is the 
supra-orbital branch of the ophthalmic divi- 
sion of the fifth involved, and then only when 
there is neuralgia of the second division also. 
In a few cases all three divisions of the nerve 
may suffer at once. The disease commonly 
starts about the age of 50, though wide varia- 
tions in both directions are met with. About 
two-thirds of the sufferers are women, and in 
two-thirds of the cases the pain affects the 
right side of the face. True trigeminal. neural- 
gia is seldom bilateral. Heredity of the actual 
disease is sometimes seen ; in some cases blows 
upon the jaw or side of the head, in others 
exposure to cold wind, and in others again 
intense emotion, may appear as exciting causes 
of its onset. In many the pain begins after 
severe dental operations, though in others the 
sufferer may have been edentulous for years 
before the commencement of the neuralgia. 

Symptomatology. — ^Absolute suddenness of 
onset of the initial paroxysm is a oommos 
feature of the disease, though intervals of com-, 
plete remission of the pain, sometimes for many 
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years, are frequently met with in the early 
history of a case. Sooner or later, however, 
the paroxysms return, usually with increasing 
severity, and the intervals of freedom are 
shorter. The most striking characteristic of 
this form of neuralgia is the complete absence 
of all pain or tcmderness between the paroxysms, 
though these may recur as frequently as every 
three minutes during the day. Usually the 
sufferer is free at night, although this is not 
invariable. During the bouts of pain there is 
often intense hypersensitiveness of the skin, 
lips, side of nose or cheek, the lightest toutdi or 
breath of air being liable to start the attack. 
Some patients rock thems<*lves and scream 
with pain, others pniss their liand on the 
affected side and are sijceohless during the 
sjiasm, in others the jaw may be fixed wide 
open, and there is usually an appearance of 
intense suffering, fc^aliva or tears jiiay flow 
profusely, flushing of the chock is comnion, 
and often some swelling of the side of the face 
is noticeable.. Although there is so often great 
hypersensitiveness of the skin during the bouts 
of pain, there is no true hyj)era5sthesia, nor is 
there any anaesthesia. In neuralgia of the 
second division the jmin is sometimes limited 
to the skin of the cheek, side of nose, and upper 
lip, and may not affect the uj)per jaw at all. 
In such cases treatment of tlic infra-orbital 
nerve by alcoholic injection in tlie infra-orbital 
foramen may arrest the neuralgia completely, 
perhaps for as long as four years or more. 
In the majority of cases, however, the pain is 
referred also to the gum and along the temporo- 
inalar branch, and often over the (eyebrow. 
Infra -orbital injection will then be insufficient, 
and the nerve will require treatment farther 
back at its exit from the skull at the foramen 
rotundum. Neuralgia of the third division 
affects mostly the inferior dental nerve, but 
in these cases injection of the cutaneous branch 
at its exit from th(j mental foramen is very 
rarely of any value. Sometimes the pain is 
referred over the auriculo-tenijwral a^(^a, and 
sometimes the lingual nerve is involved, caus- 
ing intense pain in the side of the tonguti. 
When the paroxysms are severe and frequent, 
nutrition may be seriously interfered with, 
owing to the difficulty of taking food ; indeed, 
the only way j^wssible may be to suck liquid 
nourishment through a straw placed in the 
opposite corner of the mouth. For speech, 
writing has to be substituted. The pain is 
usually described as darting and quivering, 
or as resembling red-hot knives or bradawls 


thrust into the cheek ; it often ends like an 
explosion of fireworks in the face. The origin 
of these neuralgias has been considered mys- 
terious ; briefly it may be said that no disease 
can be found in the gasserian ganglion or nerve- 
trunks. Arterio-sclerosis has certainly nothing 
to do with it. Possibly septic neuritis of the 
dental nerve filaments associated with a chronic 
infective osteitis is the source of the reflex 
neuralgia. 

Treatment is mainly operative. Drugs have 
little or no value, thougli tincture of gclse- 
niium in large doses occasionally helps. Neu- 
rectomies are inadvisable, and the choice 
lies practically between gasscrectomy and 
alcoholic injection of the nerve trunks. The 
latter, when done i)roperly, often confers coni- 
])loie relief for two or three years, or even 
longer, and re-injection can be done on the 
return of the ])ain. In many cases it is possible 
to destroy the gasserian ganglion itself by 
alcoholic, injection, in which case cure is likely 
to be just as permanent as after gasserectoniy. 

Wilfred Harris. 

NEURALGIA, DENTAL {sec Dental 
Pain). 

NEURASTHENIA.— A functional disorder, 
resulting from exhaustion of the nervous 
system, and probably of certain endocrine 
glands, esp(‘.cial]y the suprarenal, which mani- 
fests itself by abnormal nuuital and physical 
fatigability, and irritability of the nervous 
system. 

Etiology. — Neurasthenia may occur at all 
age^, but is rare before puberty. Males and 
females are equally affected. It results most 
frequently from a combination of mental and 
})hysical fatiguti. Mental ovei’work rarely hiads 
to neurasthenia until sh^ep is affected and 
j)hysical fatigue is thereby induced. It is par- 
ticularly likely to cause symptoms if associated 
with worry. Eyestrain, caused by errors of 
refraction, esj>ecia]ly astigmatism and weak- 
ness of i-onvergenc(^, is a frequent atjcessory 
factor. Uncomplicated physical fatigue., due 
to excessive exercise with insufticiemt rest, leads 
to symptoms of exhaustion, hut these hardly 
amount to neurasthenia unhiSs some other 
etiological factor is present. Repeated j)reg- 
nancies and prolonged lactation frequently lead 
to neurasthenia, especially among the x)Oorer 
classes. The infiuencti of accidents is con- 
sidered ill NEUJtusEs, Traumatic. 

Toxjcmia in many cases plays an important 
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part. Neurasthenia is frecpiently a result of 
acute fevers, especially inliueuza, aud, in hot 
climates, of malaria, typhoid fever, and dys- 
entery, as well as of such chronic infections 
as pyorrhcea alveolaris, sinus disease, and 
chronic appendicitis. The importance of in- 
testinal toxajinia has been greatly exaggerated ; 
diarrhoea is much more prone to give rise to 
neurasthenia than constipation, unless the 
latter is treated by the excessive use of aperients, 
as toxins may be absorbed from fluid faeces, 
but not from the solid acybala present in the 
colon and rectum in most cases of constipation. 
Alcoholism predisposes to neurasthenia, but 
can hardly be regarded as an actual cause. 
Exposure to excessive heat is an important 
factor, and is in jiart responsible for the ex- 
haustion which is often attributed solely to 
fevers contracted in the tropics. iSexual ex- 
<*ess of any kind is undoubtedly a factor, but 
there is no evidence that masturbation per sc 
is of any importance. 

Pathogenesis. —Many of the etiological 
fa(;tors just described have been shown ex- 
j)erimcnta]ly and by post-mortem examinations 
in man to result in exhaustion changes in 
the ntu've-cells of the brain and in the cells 
of the suprarenal glands and the liver. It is 
these changes which cause the main symptoms 
of neurasthenia, and the latter can be roughly 
classified as due cither to brain or suprarenal 
exhaustion, licst relieves the symptoms by 
promoting regeneration of the affected cells. 
Neurasthenia has to this extent an organic 
basis, and thus differs from other functional 
nervous disorders in not being of purely 
psychical origin. The iieui'asthenia of the 
climacteric is largely due to hormonic de- 
ficiency : the ovaries are jjiimarily concerned, 
but from a therapeutic point of view the 
thyroid insufficiency is much more important. 

Symptomatology. — The most important 
and commonest symptom is insomnia, us it 
aggravates all the other symptoms, and so 
long as it persists recovery is impossible. The 
patient generally finds great dilHculty in fall- 
ing asleep, and when at last sleep comes it is 
often so light that the least sound awakens 
him. Instead of settling to sleep again he is 
so worried about his insomnia that he becomes 
wide awake and spends the rest of the night 
tossing about, and when it is time to get uj) 
he feels more tired than before he fell asleep. 
If a healthy man has a bad night his head 
feels heavy in the morning ; mental or 
physical work leads to rapid fatigue, aud he 


finds difficulty in concentrating. If the in- 
somnia is repeated every night for a week 
these symptoms become more and more pro- 
nounced. It is thus only natural that the 
insonmia of the neurasthenic should also lead 
to these syinptoms. They are in part due to 
the same nervous exhaustion which causes the 
insomnia, but they are always aggravated by 
the latter, and in chronic cases they are often 
due solely to the insomnia and disappear 
entirely as soon as sound sleep returns. The 
headache is rarely severe. Most commonly 
the patient complains of an unoomfortable 
Iicavy sensation, which is often worst in the 
morning, and gradually improves towards 
ev’cning. Ho has no inclination for activity 
of any kind in the early part of the day, and 
if he has mental or physical work to do the 
effort rec^uired to accomplish it is considerable, 
and fatigue rapidly occurs. Ho is incapable 
of sustained mental activity, and cannot con- 
centrate his thoughts on his business or even 
on light reading. Uis mind is clearest in the 
evening, and he may then be able to take 
some exercise without undue fatigue. 

The excessive physical fatigabihty results in 
aching of the limbs, and still more frequently 
of the back, which is only relieved on lying 
down ; it makes every muscular effort difficult. 
The fatigue is often increased by the patient’s 
inability to rolax his muscles completely, even 
when he is in bed and trying to rest. A fine 
tremor of the hands is frequently observed 
when they arc held out, but this is secondary 
to the rigidity, and disa2)pears as soon as the 
patient is taught to relax his muscles. Weak- 
ness of the abdominal muscles leads to vis- 
ceroptosis, which aggravates the abdominal 
discomfort, the general sense of fatigue, and 
the circulatory insufficiency ; but the abnormal 
mobility of the right ki^ey, which is very 
common, especially if much weight has been 
lost, docs not give rise to any sjunptoms un- 
less the patient unfortunately becomes aware 
of its existence. The tendency to muscular 
fatigue affects the eye muscles, so that accom- 
modation and convergence become increas- 
ingly difficult, and the patient cannot read for 
any length of time without making his head- 
ache much worse. 

The patient feels so weary and miserable in 
the early morning that he has no appetite ior 
breakfast. In severe cases the anorexia per- 
sists through the day, but in slighter oases he 
may enjoy his midday and especially his 
evening meal. Owing to the anorexia too littie 
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food is taken, and the jiatient loses weight If the suprarenal factor is prominent, 
and becomes still more exhausted. The bowels especially when tlie neurasthenia is a sequel 
do not receive the normal stimulus afforded of dysentery, malaria, or enteric fever, or o: 
by an adequate diet, and constipation results, an exceptional degree of emotional disturbance 
The patient, already anxious about his health, and physical exhaustion, the blood- pressure is 
worries still more about this, and doses him- subnonnal, digestive symptoms arc prominent, 
self with purgatives, which only aggravate his and even pigmentation of the skin may be 
condition by irritating his bowels, causing present. The clinical ])icture may then closely 
abdominal discomfort, and juoducing an art-i- simulate that of Addison’s disease, but with 
ficial diarrhma. Visceral reflexes tend to be suitable treatment rapid improvement and 
exaggerated owing to the irritability of the finally complete recovery occur, as the supra- 
nervous system ; consequently, intestinal spasm renal insufficiency is due to exhaustion of the 
and excessive secretion of mucus may occur, gland and not to organic disease, 
the condition known as niuco-mcmbranous ><eurasthcuia often leads to deficient sexual 
colitis resulting, but this rarely causes much activity, and this too is a very great source 
trouble till the })atient discovers the mucus, of worry, es])ecially to men. The more the 
The irritability of the exhausted nervous sys- })aticnt thinks about it the worse he becomes, 
tern also leads to an increased sensibility to and coiiiplcte functional impotence may re- 
visceral sensations, and the patient becomes suit. At the same time be is likely to complain 
aware of the activity of processes which should of neuralgic pain in his testicles or perineum, 
pass unnoticed. If for any reason liis atUmtion and a varicocele, though of no real importance, 
is drawn to his abdonum, his digestion, which is becomes a source of much a])prehension. 
not normally felt, now falls within the range With his attention drawn to his digestion, 
of consciousness, and he comj)lains of full- his circulation, or his sexual functions, the 
ness and discomfort after meals. Radiograpliic neurasthenic becomes increasingly hypochon- 
investigations have ])roved that atonic dilata- driacal, and prepares detailed descriptions of 
tion of the stomach, which has often been bis symptoms and long lists of questions to 
described as very common in neurasthenia, is ask bis doctor, lie is then very liable to 
comparativ<ily rare, and that the digestive develop symptoms of psyefiasthenia (q.v.). 
symptoms are independent of any disturbance But if be is made to understand the true signi- 
in the motor functions of the stomach. The ficance of Ids symptoms, and that they indicate 
secretory functions also show no constant no organic disease, they will pass away corn- 
alteration. The jjatient generally reduces liis jfletely as he recovers from the neurasthenia 
diet in the hope of losing his discoJiifort ; this to which they are secondary, 
results in secondary anorexia, and th<* result Diagnosis.- A thorough physical examina- 
is that his weight becomes more and more tiou is essential before neurasthenia can be 
subnormal. diagnosed, as it ivS necessary to exclude all 

In otlier cases tlic })atieDt’s attention is organic debilitating diseases which may give 
drawn to his circulation. Any slight in- rise to similar symptoms. The most important 
efficiency caused by the same combination of of tliese is tuheraihms, the general symptoms 
mental and physical overwork with the lox- of which in the earlier stages are simply those 
aemia that led to the exhaustion of the nervous of neurasthenia. The anamias and chronic 
system, gives rise to symptoms which w’ouJd Bright's disease can be excluded by examina- 
be ignored by a man with a normal nervous tion of the blood and urine respectively. Cer- 
system, but which become a great source of tain organic nervous diseases may at first simu- 
worry to the neurasthenic. He complains of late neurasthenia, but in the latter there are 
palpitation, prsecordial discomfort, shortness no abnormal physical signs. If there is the 
of breath on exertion — exactly the symptoms least possibility of general paralysis, which in 
to which the label “ D.A.H.” or “ disordered the earliest stage may closely simulate neuras- 
action of the heart ” has been attached in thenia, the cerebro-spinal fluid should be 
soldiers. These symptoms are really inde- examined for cells and for the Wassermann 
pendent of any cardiac disorder, and are a reaction. 

part of the neurasthenia ; they disappear with Prognoiis.- -Neurasthenia is a curable con- 
the latter, especially if the patient is taught dition, the rapidity of the cure varying in- 
to disregard them and to realize that they do versely with the duration of symptoms. The 
not indicate heart disease. success of treatment largely depends upon the 

380 



NEURASTHENIA 



patient’s home and financial conditions, for if 
ins worries are irremovable or recurrent, a 
]>ermanent cure can hardly be expected. 
Neurastlienic patients are often abnormally 
suggestible, and are consequently specially 
liable to develop hysteria ; psychasthenia is 
also a very common com {)li cation. The pre- 
sence of the former does not greatly affect the 
progress of the case, as it is generally easily 
dealt with, but the latter may require pro- 
longed treatment before recovery takes place. 
Neurasthenia never leads to insanity, but the 
inability to concentrate and the rapid mental 
fatigue often lead to the fear of insanity, 
which should at once he dispelled, as otherwise 
it is lik(‘ly to result in superadded psychas- 
thenia. 

Prophylaxis. — It is doubtful whether a 
neuropathic family history predisposes to 
neurasthenia, so that the question of pro- 
phylaxis in childhood hardly arises. It is, 
however, the duty of every doctor to point 
out to those of his patients who lead a strenu- 
ous life how necessary to health are intervals 
of rest. No man can do hard mental or physical 
work on more than six days a week, or for more 
than eleven months in the year, without break- 
ing down sooner or later. Adequate holidays — 
real holidays, in which a man cuts himself com- 
pletely away from his work — arc the best 
preventive of neurasthenia. 

Treatment. — The two essentials for the suc- 
cessful treatment of neurasthenia are, firstly, 
removal of the cause, if it is still operative, and, 
secondly, the idacing of the patient in a con- 
dition which will as rapidly as possible lead 
to the recovery of his nervous system from its 
exhaustion. As the most important cause is 
mental and physical overwork, indicating the 
need of rest, and as rest is also the chief means 
of restoring the exhausted nervous system to 
a healthy condition, this will be the first 
method considered. 

In severe cases, especially where much weight 
has been lost, complete rest in bed is required, 
but the old-fashioned rest cure of several weeks’ 
duration is rarely, if ever, indicated. I have 
known many women who have become lazy 
hypochondriacs for the rest of their lives as 


in the morning and afternoon, increasing the 
period by lialf an hour every day until he only 
rests for an hour in the afternoon. At the 
same time he should train himself to take 
more and more exercise, beginning with a 
quarter of an hour's walk half an hour before 
lunch, tea, and dinner, and gradually increasing 
the duration and strenuousness of the exercise. 

The majority of neurasthenics lie more or 
less rigidly in bed, often with the head raised 
from the pillows and their arms off the bed. 
The patient should be made to rest in such 
a way that ho feels as if he were falling through 
the bed, not as if he were holding up the bed 
by his own muscular effort. When the limbs 
are raised from the bed and dropped they should 
fall quite passively, and the same thing should 
occur when the head is lifted off the pillow. 

In mild cases a holiday away from home is 
all that is required. A man must get away 
from his business or pTofes.sion, leaving his 
affairs in such a state that he is satisfied they 
will work smoothly in his absence, so that 
complete separation from his ordinary occupa- 
tion will not worry him. A woman, whose 
chief daily occupation consists in looking after 
her home and family, must go to some place 
where she has no household cares, and it is 
generally essential that she should leave her 
children at home. It is often desirable for the 
patient to stay in bed for breakfast and only 
to get up at 11 or 12 o’clock. In every case 
he should rest for an hour in the afternoon, 
and, if possible, should sleep. He should be 
made to realize that he will not endanger his 
night’s rest by doing this, as many people 
who sleep badly at night and purposely avoid 
sleeping during the day, however tired they 
may feel, erroneously think. The rest of the 
day should be spent in congenial diversions, 
but it is most important that these should 
not be so strenuous or prolonged as to cause 
more than a pleasant sensation of slight 
fatigue. Outdoor occupations, such as walk- 
ing, bowls, and croquet, and later golf, fish- 
ing, and riding, are the most satisfactory, 
and the patient should gradually train him- 
self by making a small but definite addition 
to the duration of his exercise every day 


the result of a too thorough Weir Mitchell 
“ cure.” A week or a fortnight in bed is 
generally enough, but from the start the 
patient should walk to his bath and to the 
lavatory, so as not to let his legs become too 
weak from disuse. When the complete rest 
is finished, he should get up for half an hour 


until he is in first-class physical condition. 
He should avoid reading or writing for any 
long period at a time, and his readmg shou'd 
be light in character. Eyestrain should be 
corrected at once by the provision of suitable 
glasses. In some cases in which the strain is 
in part due to asthenopia, the patient shoiAi i 
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not be allowed to read, write, or do needle- 
work until considerable improvement lias taken 
place. 

Complete sexual abstinence should be en- 
joined at first, especially when sexual syinji- 
toms have been present, and the patient should 
be made, to understand that any trouliles of 
this kind he has had in the jiast will disap|>ear 
as the result of his rest. 

The treatment is most satisfactorily carried 
out in the country, wliere tlie patient is not 
disturbed by the nois(j of traffic ; it is also 
likely to be much more beneficial away from 
home, unless he lias a laige country house and 
can be entirely relieved of all business and 
household worries. There is, liowever, no 
reason why he sliould not receive and write 
letters, so long as th(\se are not of a business 
or worrying character. The complete isola- 
tion of the Weir-Mitchell treatment irritates 
the majorily of neurasthenic patients, and is 
more likely to make them thoroughly iinha])py 
than help them to got w'ell. 

Jt is of the utmost importance that the 
patient should sleep from tlie commencement 
of treatment. In some cases the mere removal 
from his home and business surroundings and 
the quiet of the country will result in a return 
of normal sleep. If this fails, simple psycho- 
therapy should always be employed. The 
patient should be told that his insomnia is 
largely a bad habit, and that lie sleeps badly 
because he expects to do so. If it has begun 
as a re,sult of overwork or worry, he must be 
talked to until be f(‘els quite convinced that 
he will sleep w^cll directly h(; gets aw’ay. If 
he has had difficulty in falling aslecj), this will 
disappear if he is really convinced. The effect 
of the conversation wull often be increased if 
the patient is told to do two or three tilings 
which he believes may have a soporific elicct : 
thus, he may have a very short but very hot 
bath just before getting into bed and then 
take a hot drink. Between dinner and going 
to bed lie should occupy his mind in some 
unexciting fashion, which, however, should be 
of sufficient interest to keej) his mind occujned 
with thoughts of it on getting to bed, to the 
exclusion of business or home W'orries. If 


he has found difficulty in falling asleep again 
after he has waked in the night, it should be 
explained to him that this is solely due to the 
fact that he has got into the habit of waking 
If he regains consciousness during 
not indi^ he should see to it that this is only 
he should not even open his eyes, 


but after moving into a more comfortable 
])osition lie should make up bis mind to fall 
.Tsleep again ; if instead of this be opens his 
(w<*s, turns 11 ]) the light to .^ei^ what time it is, 
and perhaps has a drink or begins to read, 
simply because he lias been in the habit of 
doing this, be will thoroughly wake himself 
up and may lia ve great diffieuliy in getting to 
sleep again; 

In sevens eases of insomnia, suggestion under 
liyjinosis is extrem(‘ly satisfactory; it is, in- 
deed, one of the very few conditions in which 
1 believe that hyjmotisin is almost indispens- 
able. It does not matti^r wliat time the patient 
is hypnotized, nor wliat method is used ; very 
light hypnosis is all that is required. It is 
not the hyjinotism itself that acts, but the 
suggestion of sh'op, made when the patient is 
in a mental condition entirely uncritical and 
extremely prone to accept suggestions, that is 
so effective. He is told repeatedly that he 
will sleep well to-night, and indeed every 
night ; that he will fall asleep directly lie lies 
down and will go to sleep again at once if 
by any chance J)e wakes during the night ; 
that the cause of Ids insomnia is gone, and lie 
will therefore get perfectly well now. It is 
rare tliat the treatment requires repetition on 
more than three or four consecutive evenings. 
If it is not completely successful at the end of 
a week it should not be continued, for the 
hypnotism habit is just as undesirable as the 
drug habit. 

Only in the rare casc'S in which hypnotism 
has failed, or in wJiich for any reason it cannot 
be used, should drugs be given. Tlie habitual 
use of hyjinotics in neurasthenia does an enor- 
mous amount of harm. When drugs are re- 
quired, the best combination is medinal with 
acetyl-salicylit! acid (asinrin) ; 7-15 gr. of the 
former, d(‘pending ujion tiie severity of the 
case, should be given with 15 gr. of the latter. 
The same dose should be given the second night, 
but on the third night the dose of medinal 
should he reduceci by 1 gr. without altering 
that of the aspirin. TJic dose of medinal is 
then further reduced by 1 gr. every other night 
until none is given. By this time the patient is 
almost invariably sleeping well . Such a ‘ ‘ medi- 
nal series has a great advantage over the 
ordinary way of giving hypnotics, as the 
treatment will only last a definite number of 
nights — a maximum of thirty when the first 
dose is 15 gr. — and there is no danger of 
developing a drug habit. 

Sources of chronic infection, such as pyor- 
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rhcra alveolaris, soptic tonsils, sinus disease, 
and chronic appendicitis, should be sought for 
and dealt with. 

Patients without gastric symptoms, who have 
not lost weight, should make no change in their 
diet. If they Iiavn lost weight they should 
he encouraged to eat as much as possible, 
and given a glass of milk before breakfast, in 
the middle of the morning, at tea-time, and 
on going to bed. A thin patient, who cannot 
eat anything on account of anorexia, can be 
made to regain his appetite by explaining 
to him the need of food and how the appe- 
tite will return as soon as more is taken, and 
iit the same time persuading him to eat more 
(^ven if he finds it very difficult at first. Special 
dieting, parti(mlarly the use of large quantities 
of milk without any solid food, should be 
avoided. The numerous patent foods, and 
especially the powders containing mixtures o' 
(jasein with phosphates and other chemicals, 
and the (combination of wine with meat ex- 
tracts, only b(*n(‘fit their manufacturers. If 
dyspeptic, the [)atient should be treated on the 
lines laid down under Neurasthenic Dys])epsia, 
in Stomach, Functional Disorders of. 

Alcohol should only be allowed if it seeius 
likely that its use will imi^rove the appetite 
and help the patient to sleep, especially in very 
debilitated and elderly individuals. It should 
bo taken with nu^als and in strictly regulated 
quantities, and the patient himself should be 
consulted as to what form of alcohol he 
likes best. Excessive smoking should be 
forbidden. 

Constipation should be treated by diet and 
regulation of the habits. Drugs should be 
avoided if pixssible ; if something must be 
given, the dose should be as small as possible. 
Massage has no special virtue in neurasthenia. 
When a patient is to be kept in bed for two or 
more weeks, massage for his limbs and back, 
given for not more than half an hour, hel})s 
to keep liis muscles in good condition, and 
abdominal massage is useful if there is any 
dyspepsia or constipation, but no massage 
should be given aft(;r he has begun to get 
up for two or more hours a day, as it then only 
t(mds to make him hypochondriacal. A cold 
bath in the morning, or a cold douche after a 
hot bath of short duration, is beneficial from 
the beginning of treatment. After much ex- 
perience in charge of an electrical department, 
1 am < 5 |^uite convinced that no form of elec- 
tricity is of any value in the treatment of 
neurasthenia. High-frequency and static elec- 


tricity can only act by suggestion, and as tit# 
symptoms in neurasthenia are the physical 
result of exhaustion and are not hyst^oal 
and due to suggestion, gross methods of sug- 
gestion with elaborate electrical apparatus is 
contraindicated, if indeed it is ever a justi- 
fiable method of treatment. 

I do not believe that any drugs are of real 
value in neurasthenia. So-called nerve tonics, 
siudi as hypo phosphites, glycerophosphates, 
lecithin, formates, and “ serum neurasthe- 
nique,” have all had their phases of popu- 
larity, but they are without action of any 
kind on the nervous system. Arsenic does 
not appear to be any more useful. A re- 
cent trial of valerian in various forms con- 
firms my earlier impression of its complete 
futility. Stry(^hnino in doses sufficiently large 
to have any appreciable effect increases the 
irritability of the already irritable nervous 
system ; any stimulation it produces can only 
harm a nervous system which requires rest 
and not stimulation. Bromides have been 
largely used in the past for the associated 
})sychastheni(; symptoms, but any calming 
iiiHiience they may exert can be more efficiently 
ox(U'ted by psychotherapy. Possibly very 
small doses (5 gr. twic^e a day) for long periods 
given to patients with a congenitally irritable 
nervous system may be of value, but the 
evidence is still inconclusive. Animal ex- 
tracts, such as the so-called lymph compound 
and tablets said to contain hormones ex- 
tracted fiom a great variety of organs, are 
often inactive, and when active their use is 
grossly empirical, as the inter-relation of the 
various glands is such that when one acts 
deficiently others are overactive. As it is 
quite impossible in our present state of know- 
ledge to say exactly which hormones are de- 
ficient in a given case, and in what doses each 
should be given, it is absurd to expect that a 
mixture of every obtainable hormone in fixed 
relative doses should ever be suitable. There 
is, moreover, no evidence that these products 
exert any effect apart from the suggestion 
which is present when the patient knows what 
they are supposed to contain and what they 
are expected to do, unless some really active 
substance such as thyroid happens to be 
present, in which case it is very likely that the 
dose will be excessive and do more harm than 

A. F. Husbt. 

NEURASTHENIC DYSPEPSIA (lee 
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NEUROMA 

NCURITI8, LOCAL {see Sfinal Nerves, 
Lesions of). 

NEURITIS, MULTIPLE (see Multiple 
Neuritis). 

NEURITIS, OPTIC {see Optic Neuritis 
AND Neuro-retinitis). 

NEUROMA.— The nerves may be the seat 
of tumours which are called neuromata. Of 
these there are two varieties, the true and 
the false. Jn a true neuroma, or ganglio- 
neuroma, nerve-fibres and ganglion cells form 
an essential part of the growth. These are ex- 
ceedingly rare and are only found in connexion 
with the sympathetic system in the thoracic 
or abdominal cavities. The false neuroma, or 
neuro-fibroma, is much more common. It 
ari.ses in the connective tissue of the nerve, 
and is fibrous, though it may undergo cystic 
or myxomatous degeneration. It may lie to 
tlie side of the nerve, or may be central and' 
sej)arate the bundles of the nerve-trunk. The 
nerve-fibres passing through such a fibrous 
growth arc usually normal. 

Neuro-fibroma may be solitary or multi])le. 
When multiple the tumours may bo confined to 
a single nerve, or to a ])lexus, or be wodely 
spread throughout the S 2 )irial nerves and involv<‘. 
the cranial nerves also. They vary in size from 
small nodules a few millimetres in diameter 
to large masses several inches in length. 
Their origin is obscure. They may be eon- 
genital and are often associated with a neuro- 
pathic inheritance. They usually ap])ear in 
early life, and the subject may be mentally 
defective or epileptic. Solitary neuromata 
more often i)roduce symptoms than the other 
forms. These arc generally severe intermittent 
pains which radiate distally along the nerve 
from the site of the growth. Objective motor 
or sensory disturbances in the distribution of 
the nerve are the exception. 

Tuhercula dolorosa are multiple tiny tumours 
lying beneath the skin on the terminal twigs 
of cutaneous nerves. They may be very tender 
and painful. In general neuro-fibromatosis there 
may be hundreds of tumours on the various 
nerves. These may he visible through the skin. 
They are soft and cyst-like in consistence, 
and they rarely give rise to nervous symptoms, 
but may be mechanically inconvenient, and 
if present on spinal or cranial nerve-roots 
may cause a compression paraplegia or the 
signs of intracranial tumour. Some auditory- 
nerve tumours are of this nature. When to 


this generalized neuro-fibromato.sis are added 
pigmentation and numerous sessile and pedun- 
culated tumours of the skin, the condition is 
knowm as wn Recklinghaus€7i's disease, or 
molluscwn fihrosum {see Skin, Fibromata of). 
A rare condition is plexiform neuroma. This 
usually affects the trigeminal nerve, which 
is twisted and irregularly thickened so as to 
form a tumour-mass in the face. 

All these forms are slowly progressive, but, 
iinle.ss pressure effects on the cord or brain 
are produced, the condition does not materially 
short-cn life. Operation may be indicated for 
solitary growths or for such multiple tumours as 
cause inconvenience. Good results have been 
dtsscribed in multiple fibromata from the use of 
injections of fibrolysin. Otherwrisc treatment 
must be purely symptomatic. 

F. M. R. Walshe. 

NEURO-FIBROMA (see Neuroma; Skin, 
Fibromata of). 

NEURO-MYOSITIS (see MvosiTis), 

NEURO-RETINITIS {see Optic Neuritis 
and Neuko-retinitis). 

NEUROSES, — Many of the difficulties in the 
diagnosis and treatment of the neuroses would 
disapj)ear if sikjIi terms as “ functional,” 

neurosis,” “ neurasthenia,” “ hy.steria,” and 
“ j)sychasthcnia ” w^ere i)recisely defined, and 
w'ere not used, as is too often the case, as 
if they were more or less synonymous. 

A neurosis is a functional disorder which 
d-cjtends upon abnormal action and reaction of 
the 7ie.rvous system. By a fumdional disorder 
is meant one which does 7iot depend on any 
organic lesion, although it may depend upon 
toxaemia or abnormal hormonic action as w'ell 
as upon abnormal nervous action. The word 
psychormirosis should be T(*.served for the neu- 
roses hysteria and psychasthenia -whi(;li a'e 
psychical in origin and are distinct from those, 
such as asthma and migi’aine, which depend 
ui)on abnormal action at a lower level of the 
nervous system. 

A neurotic individual is one who has an 
inborn or acquired abnormal liability to develop 
neuroses. The word neuropathic is really 
synon 3 rmous with neurotic, and has no advan- 
tage over it. 

Hysteria, psychasthenia, and the sympathetic 
neuroses are the only pure psychoneuroses, 
which are psychical in origin and entirely 
functional, being dependent upon nothing else 
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than abnormal action of the nervous system. 
As they arc of psychical origin, the rational 
treattiient is f)sychothcrapy, the j)8ychical 
effect of a rest euro and of drugs, diet, and 
physi cotherapy being alone of value in such 
cases. 

1. Hysteria (<l.v.) is a condition in which 
symptoms are present that have been pro- 
duced by suggestion and are curable by 
psycdiothcrapy. 

2. Psycliastheilia (q.v.) is a functional 
nervous disorder characterized by inability to 
co-ordinate the mental processes, which results 
in failure to regulate ideas and actions in a 
logical manner, together with dilliculty in con- 
centration and, in more severe cases, in ob- 
sessions and emotional (irises. 

An obsession is an irrational idea or un- 
substantial fear, commonly called a phobia, 
which intrudes itself into consciousness in an 
irresistible manner without completely filling 
or dominating it. 

Emotional crises are attacks of a[)parcntly 
caus(jless emotion, such as dread, horror, or 
terror, with their physical accompaniments of 
tremor, palpitation, sweating, and even diar- 
rhoea, and of laughter or weeping, popularly 
culled " hysterics.” 

3. Neurasthenia (q.v.), which is generally 
regarded as a neurosis, is a disorder resulting 
from exhaustion of the nervous system and 
probably of certain endocrine glands, especially 
the suprarenal, which manifests itself by lia- 
bility to abnormal mental and physical fatigue 
and by irritability of the nervous system. But 
strictly speaking it is not a neurosis at all, as 
the exhaustion is associated with organic, 
though temporary, structural alterations in the 
nervous system and endocrine glands. 

4. Paroxyimal neuroses. -Another group 
of diseases which can be correctly described as 
neuroses are those depending upon the exist- 
ence of certain irritable centres in the nervous 
system, the irritability being generally con- 
genital, but i)erhaps also sometimes acquired. 
Among these arc asthma, hay fever, muco- 
membrauous colitis, and migraine. In asthma, 
which may be taken as a type, the irritable 
centre is the ])art of the vagal nucleus in 
which the constrictor fibres to the bronchi 
arise. It may be called into activity by very 
minute doses of proteins contained in various 
pollens, in foods, in cat and horse dandruff, 
and in certain bacteria, to which the centre 
is specifically hypersensitive ; by nervous im- 
pulses acting reflexly from the nose, throat, 
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bronchi, stomach, and intestinefl, as woM as 
by purely psychical stimuli. The resaltiag 
spasm of the bronchi with the associated 
congestion and oversecretion of mucus con- 
stitutes an attack of asthma. Asthma thus 
depends upon abnormal action and reaction of 
the nervous system and not upon any organic 
lesion; it may therefore be regarded as a 
respiratory neuro.sis, although it has nothing 
to do with the psychoneuroses — hysteria and 
psychasthenia. 

Such neuro.Hes as asthma and migraine do 
not occur more frequently in neurotic than in 
normal individuals. They do not respond to 
j).sychothcraf)y unless, as sometimes happens, 
an hysterical element is superadded. The 
rational treatment is to reduce the irritability 
of the abnormal focus in the central nervous 
system and to remove the peripheral causes 
which bring it into action. 

5. Sympathetic neurotet.~All cunotions, 
but e.sj)ecially those of fear and anger, are 
accompanied by ])hysical phenomena which 
depend upon the activation of the sympa- 
thetic nervous system by the emotion. When 
the painful memory of the event which 
gave rise to the emotions is repressed, or 
when the struggle between conflicting emo- 
tions remains unsolved, the primary mental 
symptoms of ])sychasthenia may be associ- 
ated with some of these physical pheno- 
mena. This is the ex])lanation of many of 
the visceral neuroses, which arc commonly 
classed as ” functional ” or ‘‘ nervous ” on 
account of the absence of any sign of organic 
disease, but without any more definite in- 
formation being vouchsafed as to their patho- 
genesis. 

The chief sympathetic neuroses are gastro- 
intestinal and circulatory. 

(a) Gastro-intestinal syxnpathetio nenroiei.— 
Emotional stimulation of the sympathetic 
nerve fibres to the alimentary canal results 
in inhibition of the movements of the stomach 
and intestine, contraction of the pyloric and 
ileo-csecal sphincters, and inhibition of gastric, 
intestinal, and pancreatic secretion. Serious 
interference with digestion results, and various 
symptoms, commonly grouped together as 
nervous dyspepsia, develop. 

(b) Circulatory sympathetio nenroacf. — Sym- 
pathetic activity leads to a rise in the pulse- 
rate and in blood-pressure. Many oases of 
persistent tachycarclia and persistent hyper- 
tension are of this nature. They can be re- 
cognized by the absence of evidence of organic 
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dieiease, and by the fall in pulse-rate and blood- NEUROSES, OCCUPATION. — ^Although 
pressure to normal which occurs under hypnosis the term is not infrciquently employed in a some- 
and during natural sleep. The high })]ood- what loose s(mse, an occupation neurosis is 
pressure, though nervous in origin, Jiiay lead understood to signify a disturbance of motor 

to such serious organic se(jucls as cerebral function wliich occurs as a sequel to the con- 

hEBinorrhage. The symptoms may also be stant re])etition of a ])articular movement or 
intermittent in the form of crises of pseudo- series of movements, and is seen only when 
angina and of j)aroxysmal tacliycardia, some- such movement or movements arc attempted, 
times acconi})aniei by profuse sweating. Etiology. — Occupation neuroses may occur 

The futility of the ordinary treatment of in cither sex and in any rank of society ; they 
these digestive and circulatory neuroses by are seen ])robab]y with greatest frequency in 
bromides and valerian and by nvst cures is young adults, though also, of course, in older 
obvious, but intelligent j)KvchotherH])y, which i)eoj)le. There is little doubt tliut the i)rcsence 
reveals the true origin of the syiiijdoms 1o tlie of an occupation neurosis i.s an indication of 

patient and helj)S him to master liis emotions, an essentially iieuro])athic diathesis, for very 

leads to gradual disa 2 )])earancc of ih(‘. syni])- many subjects wlio have in the course of their 
toms. oc(‘Uj»ation to make constant r(;j)eut(id similar 

(c) Hormonic neuroses. — Tlic sujuarcnal and movements iK'vcr develo]) an occupation neuro- 
thyroid glands are innervated by the sympa- sis. The condition is found associated with 
thetic system, and a condition of continued general mnirastlHuiic symptoms in many in- 
or intermittent functional huijcradrcnalism- stances, and it may he regarded as an expres- 
hyperihyroidism may occur as the ])hysical sion of this geiu'ral mmrasthenic stat(;. On the 
expression of the suj)pressed emotional dis- other hand, o(‘eu|>ation neuroses Tiiay develop 
turbances of psyehasthenia. 1 lie adrenalin on a mon' definitely organic basis, e.g. actual 
reinfore.es the ])riinary sympallxdic activity neuritis, or arterio-sclerosis of the vasa nerv- 
by stimulating the rc(.'ei)tor substance wliich orum, or in cases of otln^wise latent cervical 
exists between every symi^atlieiic nerve-ending rib. Where an aj>])areni organic basis is dis- 
and the tissue it supjilies. It is therefore coverable, llx' condition sliould be differenti- 
impossible to differentiate tlic effects caused ated from wliat may be di'signated idi()j)athic 
by primary sympathetic activity from tliose uccujiation neurosis. 

caused by the secondary activity of the supra- Varieties. — As tlu; most common occupa- 

renals. The effect of thyroid hyjjerseeretion is tion is that of w]‘iting, so the conmionest 
more obvious, as this stimulates mainly organs form is writer's cramj) or wscrivener’s jialsy. 
supplied by tlie cerviiail symjiatlielic, the chief Other fiequeiitly-seen forms are those of the 
symptoms being tachycardia and exojihthalmos ttdegraphist, violinist, typist, iiianist, cigarette- 
with retraction of the upper eyelid and dilata- maker, haiimu'rman, painter, plasterer, as also 
tion of the pu])il, the general metabolism being those of subjects who use their fingers for fine 
at the same time increased. The picture pre- movements as in sewing and knitting. Occu- 
sented in functional hyperadreiialism-liyjier- pation neuroses in the legs have been observed 
thyroidism is therefore very similar to that of in turners, lathe-workers, sewing-macliinists, 
Graves’s disease, w'hich is an organic condi- and otln'rs who liave to work a pedal or pedals 
tion due to primar}" involvement of the thyroid with their feet. Players on wind instruments 
gland, and not a neurosis ; but the. thyroid is and glass blowers sometimes develop an oc(;u- 
not hypertrophied, any slight enlargement of jmtioii neurosis of facial muscies. Some forms 
the gland being temporary and due to the of torticollis arc cissentially of the same nature, 
active congestion caused by increased func- Symptoms. — A workable elassificjation of 

tional activity ; and tlie blood-pressure is symptoms into spasmodic, paralytic, and trem- 
raised instead of being normal. The symptoms ulous has been mad(\ It should be under- 
vary greatly from time to time, the eyes be- stood, how'(;ve7’, tliat no sharp lines can be 
coming more prominent and the pulse more drawn between these types, 
rapid with the slightest emotional excitement. 1. Spasmodic . — In this type the patient 
The condition responds rapidly to rest and finds that when he essays certain movements a 
psychotherapy, but local treatment with X-rays spasmodic cranij), sometimes a painful cramp, 
and by operation, though it may be of great seizes the muscular group or groujis involved, 
value in Graves’s disease, is clearly contra- Thus, in writer’s cramj> he may involuntarily 
indicated. A. F. Hurst. push the point of the pen through the paper, 
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or his hand may be lifted off the paper, or cramp- 
like fixation of the fingers may immobilize the 
pen or pencil. In violinist’s cramp either the 
arm that is making the bowing movements 
may be seized with cramp, or the fingers of 
the other hand that are moving on the strings. 
Often abrupt, jerking movements effectually 
prevent all efforts at smooth, co-ordinated 
innervation. 

2. Parahjlic . — Sometimes there is no cramp, 
but a more or less sudden loss of power in the 
muscles concerned. In one case of pianist’s 
cram}) the j)atient was unable to make any 
movement with his right arm to beyond a 
certain i)osition on the keyboard ; there was 
simj)ly cessation of innervation necessary for 
further abduction from the middle line. Some- 
times the pen falls from the grasj), the bow 
from the overworked fingers. It is a sort of 
suspension of function from temporary ex- 
haustion. 

3. - - The movements may be 
those of fine or coarse tremor or tremulousness. 
The reader must have noticed that some i)er- 
sons are })rone to a somewhat unnecessary and 
showy to-and-fro movement of the wrist and 
hand in writing ; in some cases of writer’s 
cramj) the disturbance consists in a similar 
to-and-fro tremor of the distal segment of the 
limb which is accompanied by absolute sta- 
tionariness of the pencil-])oint. In various other 
occujjation neuroses tremor or treniulousness 
manifests itself. 

Mention should be made of certain other 
j)henomena not infrequently seen. There may 
be a ])ainful and distressing s(;nsation of “ drag- 
ging,” ” drawing,” “ tightening ” in the muscles 
involved, of which the j)atient is aware but 
which does not exteriorize itself. Tingling, 
numbness, and other paraesthesiae are sometimes 
complained of. The paraesthesiae may amount 
to ac.tual })ain, which in some cases seems 
to radiate from the site of the affected muscles 
and extend into other segments of the limb. 
Often the chief subjective sensory symptom 
is a dull aching of the whole limb, a constant 
feeling of tiredness and of muscle fatigue, 
which in severe or aggravated cases is noticed 
also when the muscles are being used for other 
purposes. In certain of these cases, however, 
there may be some more definitely organic 
basis for the symptoms. 

Pafhogeneiit. — The fact that usually the 
patient is able to employ the affected muscles 
for any other purpose than that which con- 
stitutes the “ occupation ” seems to show 


that the seat of the trouble is not periphen^ 
or medullary, but cerebral. The preliminary 
to the ordered execution of any complex of 
fine movements is the education and co- 
ordinated innervation of a corresponding series 
of inter-related nerve-centres. In predispoBed 
individuals, persistent repetition of the move- 
ments when fatigue has set in, early it may 
be, leads to exhaustion of the nerve-centres. 
Coupled with this exhanstion is a sense of 
fatigue ; the sensory stimuli accompanying the 
movement become unduly prominent, occa- 
sioning discomfort ; finally, as Starr says, the 
mechanism revolts. 

It is no doubt conceivable that an exhaustion 
neurosis may have its basis in, or lead to, some 
molecular structural change in grouped nerve- 
cells ; at the same time, it is difficult to con- 
ceive how, immediately after failure of innerva- 
tion, as in writing, identically the same muscles 
may be innervated, say, for piano playing. 
Recognizable pathological changes in cases of 
occuj)ation neurosis have not hitherto been 
found, and it is questionable whether they ever 
will. 

Diagnotit.-' The diagnosis should present 
little or no difficulty. It is important to realize 
that an o(;cu})ation neurosis, occurring with 
neurasthenic symptoms, is nevertheless to be 
regarded as a se})arate affection, unless it can 
be shown to be merely a consequence of neuras- 
thenic tremulousness. Occasionally agraphia is 
wrongly diagnosed as writer’s cramp. Simi- 
larly, the latter condition may be diagnosed 
when the condition is really one of motor 
apraxia. Various organic nervous diseases, 
moreover, such as paralysis agitans, taheSt 
disseminated sclerosis, may in their earliest 
stage result in disturbances of co-ordination, 
evidenced in attempting to write, which may 
mislead the practitioner into imagining that he 
is dealing with writer’s cramp. 

Prognosis. — The prognosis, unfortunately, 
cannot be regarded as favourable, in spite of 
the comparative innocuousness of the condi- 
tion. Some cases make a good recovery, others 
remain more or less intractable ; in all alike 
relapses are frequent. 

Treatment. — In writer* s cramp the prime es- 
sential is rest, it may be for many months, from 
the movements concerned, though the patient 
may be allowed to use the affected muscles 
for any other purpose. At the same time he 
should learn to write with the left Imnd. 
Cessation for six months or so may in Mma 
instances bring about a cure, and the c on ditfoil 
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may never return. When writing is resumed 
the patient should begin more or less after the 
fashion of children, writing “ big, round, and 
slow.” If the case is mild in degree, or if 
writing of a sort is still practicable, he may 
obtain help from some sim})le aj)})aratus. He 
should cultivate a freer style of writing, making 
the movements more from the shoulder and 
less from the fingers. He may use a thick 
cork penholder, so as to lessen the strain on 
closely aj)pro3dniated fingers. A jxmcil or a 
stylographic jjen is better than a steel nib. 
Sometimes the mere holding of tin* pen between 
the first and second fingers is of service. More 
elaborate devices are Nussbaum’s bracelet, and 
a ring attached to the pen, which may be j^assed 
over the index finger. 

Drugs are of little or no use. Local treat- 
ment to the forearm and hand is in juany (‘.ases 
of distinct value. Galvanic baths or galvano- 
faradism can be recommended. In addition, 
massage and (exercises for the groups involvcxl 
should be j)ersevered with. Whether such 
forms of treatment are merely suggestive, or 
actually exercise a local effect, is immaterial. 
There is no doubt that the average type of 
patient is impressed by tr(‘atment which deals 
with what he imagines to be the seat of affec- 
tion, and in no case should such treatnient be 
omitted for merely ])edantic reasons. Hydro- 
therapy and other general measures should be 
adopted if the 2 )atient's neurasthenic state calls 
for them. 

The treatment of other varieties of occujiation 
neurosis is not essentially different. Should th(5 
bowing hand be implicated in violinist’s cramj), 
the stem held in the fingers may be widened 
by gluing on a suitable piece of cork so as to 
lessen the degree of continual tonic contraction 
of the small hand-muscles. In tehigrajdiist’s 
cramp the instrument is usually so placed that 
the operator’s arm is unsupported ; if this can 
be placed on the table the strain is often 
materially reduced. In i)ianist’s and other 
cramps that might be mentioned it will be clear 
to the practitioner that no simple preventive 
device can be invented ; in such cases the sole 
treatment is insisteiure on absolute rest, coupled 
with the general therapeutic measures indicated 

S. A. Kinnier Wilson. 

NEUROSES, TRAUMATIC. -Functional 
nervous disorders which result from physical 
.injmiefl. 

yai£ti^Ofy and pathogenetit.— The symp- 

indica caused by the organic changes which 


follow an injury may be perpetuated by auto- 
suggestion as hysterical symptoms after the 
organic changes have more or less completely 
disapiwarcd. The emotion of fear, which often 
results from the events that gave rise to the 
injury, j)roduces ])hysical manifestations, which 
may also be per])etuated by auto-suggestion as 
hysterhjal symptoms. The incapacity result- 
ing from the accident often leads to consider- 
able financial worry, which is intimately asso- 
ciated with the question of compensation. At 
the same time the forced inactivity and the 
pain which may be present exert a dei^ressing 
action on the m^rvous systfun. The symptoms 
which result from these conditions are generally 
described as traumatic neurasthenia, but they 
arc really a combination in varying propor- 
tions of neurasthenia, hysteria, and psychas- 
thenia, the second and third being generally 
the most important. They are chiefly mental in 
origin, and disappear when the worries are no 
longer present, after recovery from the phy.sical 
disability and the settlement of claims for 
compensation. 

The whole question is complicated by the 
frequency of malingering (q.v.). Though pure 
malingering is rare, a man often exaggerates the 
severity of his j)ain and the d(‘.gree of his in- 
capacity ; he refuses to acknowledge improve- 
ment when imi)rovement is taking i)lace, and 
does not co-operate with the physician in his 
efforts to (jure him. 

Symptoms. The symptoms of concussion 
wdiich follow a blow on the head or spine 
rapidly disaj)])(i!ar with rest, unless the injury 
is sev(5re. If the headache caused by con- 
cussion of the; brain ])ersists, this is due cither 
to insufficient rest in the early stages or to 
the concussion headache being ])erj)etuated as 
an hysteri(;al htsadachc owing to auto-sugges- 
tion, to which is often added the hetero- 
suggestion of over-sympathetic friends. There 
is nothing (;hara(JterLstic about it, except that 
it rarely interferes with the j)atient’s doing 
anything he really wishes to (lo, although it 
makes him quite incaj)able of working. In 
rare cases hemiplegia, hemianoi)ia, ami con- 
vulsions, which resulted from the organic 
changes in the brain caused by the conc.ussion, 
may continue as hysterical symptoms after all 
evidence of organic injury has disapiieared. 
Much more frequently the j)araj)legia, which 
results from the temporary changes produced 
by concussion in the s])inal cord, is per- 
petuated in this way. Both the hemiplegia 
and the paraplegia have the same clinical 
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features as the organic condition which they 
follow, and which suggested the continued 
existence of the paraph'gia. In most cases a 
diagnosis is easily made hy the. complete 
absence of jihysical signs of organic disease, 
but in some instances these may still be pre- 
sent owing to the persistence of a small organic 
lesion which is insufficient to produce any 
symptoms. The diagnosis can then only be 
made by seeing what improvement results 
from vigorous ])sychothera])y. In such cases, 
when the hysterical paralysis has been cured 
the organic physical signs of course, remain. 

The pain and the protective s])asm of the 
muscles of the back which follow an injury 
very frequently jiersist in the same way as 
the “ railway spine ” of Erichsen and the 
“ bent back of soldiers ” whiiih was so often 
met with in the War. Though due at first 
to bruising, they were eventually always hys- 
terical, the jiarticiilar position assumed being 
that which the patient originally found most 
comfortable. The stiff joints, contractures and 
paralyses of the hand and foot following corn- 
jiaratively trivial injuries of the limbs are 
often ])urely hysterical, though disuse may lead 
to such deficient circulation that secondary 
trophic changes may o(;cur in the skin, bone, 
and nails. 

The hysterical tremor, mucisrn or stammer- 
ing, and jiaraplegia which are caused by the 
perpetuation of the physical manifestations 
of fear are rare in civil life, though they are 
occasionally observed after railway accidents, 
but they were common sequelee of the much 
more terrifying events of war. 

The chief jisychasthenic symptoms which 
follow accidents arii depression and phobias. 
The problems the patient is unwilling or unable 
to face during the day assume a more over- 
whelming aspect at night, and lead to insomnia 
and nightmares, which in turn are followed 
by headaches and all the other symptoms of 
neurasthenia. 

Treatment. — A thorough examination mu.st 
be made in order to determine the extent of 
the actual injury, and at the same time to 
inspire the patient with confidence that his 
case is being taken seriously and judged on 
its merits apart from any question of compensa- 
tion. A firm but sympathetic attitude, with 
a minimum of physical and medicinal treat- 
ment, should thus, in the large majority of 
cases, prevent the development of the trau- 
matic neuroses. When they have once devel- 
oped they should be treated by explanation and 
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encouragement, persuasion and re-eduoatum 
Suggestion should be avoided, whether in- 
direct by means of drugs or electricity, or 
direct with the aid of hypnosis, as it assumes 
that there is some more or less serious condi- 
tion juesent which requires this treatment. 
On the other hand, the responsible authorities 
should he made to understand that though 
the patient's troubles are not organic they 
are very real, and that the best way to cure 
him raf)idly and permanently is to compen- 
sate him generously at once with a lump 
sum, and not to jiay weekly doleii, which do 
not encourage him to get well, and which 
are likely to lead to litigation, and through 
this to the aggravation of his psychasthenic 
sy.npton..s. ^ p 

NEUROSES, WAR. — The two conditions 
which led during the War to the great frequency 
of neuroses in soldiers, compared with their 
comparative rarity in men under peace con- 
ditions, were exhaustion and emotional strain. 
The exhaustion caused by long days of forced 
marching or strenuous fighting, followed by 
nights with little or no sleep, combined in some 
cases with insufficient food, and in the Eastern 
camiiaigns with a great variety of infections 
and exposure to extreme heat, naturally led 
to a more profound neurasthenia than is com- 
monly seen in civil life. In spite of this, the in- 
tervals of rest and opportunities of relaxation, 
which became increasingly common as the War 
progressed, together with the admirable supply 
of food in most cases and the freedom from 
epidemic infections on a large scale owing to the 
excellen(!e of the sanitary arrangements — ex- 
cept at Gallipoli and in the earlier part of the 
Mesopotamian campaign — prevented it from 
being as widespread or as severe as might have 
been expected. More important, perhaps, than 
the actual production of neurasthenia as a 
result of exhaustion were the increased liability 
to the development of other neuroses, such as 
hysteria and psychasthenia, and the aggrava- 
tion of incipient organic diseases, such as 
general paralysis and tabes. 

Whilst it is true that a few fortunate in- 
dividuals are bom with a temperament which 
does not allow them to know what fear means, 
the vast majority of men, including many of 
the bravest, are terrified when first exposed 
to the horrors of a bombardment. In time 
the majority became accustomed to it, but the 
exhaustion of active service often resultediy . 
sooner or later, in a gradual failure of thp : i 
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adaptation, so that not only the constitution- 
ally timid — ^tho “ martial misfits ” — but some of 
those who for months or even years had faced 
the life (cheerfully, and (even witli enjoyment, 
ultimately broke down from long-continued 
emotional strain. 

The emotion of fear acts in three ways. 
In the martial misfit, wlio is by nature vccry 
suggestible, it giv(cs rise at on(‘(i to severe 
physical synij)toms which often become per- 
petuated by auto-suggestion, such as hysterical 
tremor, mutism or stammering, paraj)legia, 
and fits ; in otlier cases it gradually heads to 
the development of ])syehasthenia ; and finally 
it may result in such a disturbance of the sym- 
pathetic nervous system that se.v(‘re syinptoms 
involving the cardio-vascular, digestive, or 
genito-urinary systems are j)rodueed, whi(*h 
may be associated with excessive secretion of 
the thyroid and suprarenal glands. 

Apart from the fear which is caused by th<‘ 
general conditions of a prolonged bombard- 
ment, the more acute emotion excited by a 
single excejtionally terrifying expeihuice leads 
to such a disturbance of mental equilibrium 
that the subject bec.oim^s for a time (‘xtrenudy 
liable to develop liysterical synjjtoms by sug- 
gestion. This is particularly true if the expe^- 
rienoe has had actual 2)liysi(^al results ; how- 
ever evanescent they 2uay bo, they an^ likely to 
be unconsciously ])er2)(;tuat(‘d and even exag- 
gerated by the ])atient. Thus, a man who is 
gassed may develop liysterical bJejdiarospasm, 
ptosis, and blindness after the initial con- 
junctivitis has disappeared, hysteri(^al aphonia 
after the disappearance of the laryngitis, or 
hysterical vomiting after the disap jiearance of 
the gastritis. If a man is blown uji or buried, 
the amnesia, headache, hemiplegia, or convul- 
sions which may result from concussion of 
the brain, the deminess from concussion of the 
internal ear, and the paraplegia and incontin- 
ence of urine from concussion of the spinal 
cord, may be perpetuated as hysterical symp- 
toms after the actual changes in the nervous 
system have so greatly diminished in degree 
and extent that the synijitoms should have 
completely or almost completely disappeared. 

Prognotit. — The prognosis of the war 
neuroses was excellent if the treatment was 
initiated at a very early stage in advance 
hospitals, and numerous patients were able to 
return to the front line within a few days 
and carry on without fear of relapse. The 
prognosis became progressively worse after the 
patient reached a base hospital abroad, a general 


hospital in England, and, worst of all, V.A.D., 
hospitals, where, the scjitimental sympatliy and 
absence of (lis(;i])line had the worst possible 
effect. But, (‘V(*n in cases Avliich had been mis- 
jnanaged for months or years, recovery was 
com])arativcly ra])id in the s])ecial neuro- 
logical hospitals which were finally established 
in England. This was es2)ecially true of hys- 
teria, cases of which could often be cured com- 
pletely in a single sitting, however long the 
symptoms had persisted. The ])rognosis of 
neurasthenia also was good, but the j)sychas- 
tlieiiic solditir, when he had once reached 
England, rarely became fit for active service 
again, though with pro})er treatment for a 
sufficient j)CTiod he wo^d probably always have 
recovered, if suitable work could at once have 
])een found for him after his discharge from 
the service. 

Treatment. — This does not differ essentially 
from the treatment of similar conditions seen 
in civil life. A very short period of rest, 
followed by graduated and interesting work, 
with psychotherapy in the form of explanation, 
persuasion, and re-education, but including a 
minimum of suggestion, whether in the waking 
state or und( 5 r hypnosis, was all that was re- 
(juired. Drugs were hardly ever needed, except 
a little bromide for (ixcitable paticuits, and 
gradually reduced doses of hypnotics during 
the first days of treatment in s(^vere cases of 
insonmia. The most successful medical officers 
were those who were able to gain their patients’ 
confidence by their firm but sympathetic treat- 
ment, and at the same time imposed the right 
amount of discipline, without which the most 
scientific i)sychotherapy was lik(*ly to fail. 

A. F. Hukst. 

NEW GROWTHS (see undt^r individual 
organs). 

NIGHT BLINDNESS (see Day Blinuness 
AND Night Blindness). 

NIGHT TERRORS (see Sleep, Disturb- 
ances of). 

NIPPLE, AFFECTIONS OF (see Breast, 
Affections of). 

NOCTURNAL EMISSIONS (see Sexual 
Functions, Male, Disturbances op). 

NOCTURNAL ENURESIS (see Incontin- 
ence OF Urine). 

NODAL RHYTHM (see Heart-beat, Ab- 
normalities op). 
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NODDING SPASM (.w Spasmus Nutans). 

NOMA ORIS (.^fv>S Tn:\rATiTis and (ilossitis). 

NOMA VULV>E {see Vulva, Djskasks uf). 

NOSE, ACCESSORY SINUSES OF {see 
Sinuses, Acc'eshorv Air, Diseases of). 

NOSE, BLEEDING FROM (.wr Eptstaxis). 

NOSE, EXAMINATION OF. -The patient 
should he seated on a chair or stool facin" 
the examiner in a darkened room. The lamp 
should be |)laeed on his left side and on 
the same level as his head. The forehead 
mirror should have a focal distance of about 
12 in. and a larue oval or round hole in its 
centre ; this hole should not be less than 
half an inch in diameter, as a smaller aperture 
leads to difUculties in examination. 

1. The first step consists in the ezamina- 
tion of . the exterior of the nose, such 
conditions as d(‘formities, eczema, or lupus 
beinj» noted. 

2. Anterior rhinoscopy by means of a 
Thudichum’s si)eculum should tlum be pro- 
ceeded with. The ])atient's head must be in 
su(*h a position that the examiner is able to 
look straight back along the floor of the nose. 

The examiner’s hand should rest lightly on 
the patient's nose, for unless tliis be done, 
any movement of the j)atient’s head is likely 
to cause the speculum to slip out of position, 
so that the examination has to be begun again. 

The interior of the vestibule is first inspected 
to d(5tcct such lesions as growths, ulcers, 
furuncles, etc. 

Next, the vusul septum is o.xamined for the 
presence of ])athological conditions or of de- 
formities. Normally it is vertical and covered 
with pinkish mucous membrane. 

If the septum is dcdlected it will be seen to 
project into the lumen of the nostril, or if the 
concave side of the deflection is under examina- 
tion it will be shown by a curving away of the 
septum from the middle line into the opposite 
nostril. 

A spur can easily be distinguished from a 
deflection by the absence of a corresponding 
concavity on the other side. 

The inferior turbinal bones should now be 
examined. They also should be covered with 
pinkish mucous membrane, and there should 
be a clear airway of about J in. between the 
septum and the inferior turbinal bone, and 
again between the inferior turbinal bone and 
the floor of the nose. 


The presence of pus or growths, and atrojddo 
or hypertroj)hic states, should be noted. 

The examiner should then turn his attention 
to the middle turbinal hone, and for this pur- 
pose the patient’s head should be tilted slightly 
backwards. There should be a clear airway 
between the middle turbinal bone and the 
septum, and lietween it and the inferior tur- 
binal bone. 

Obliteration of the space between the middle 
turbinal bone and the septum results in loss 
of smell, and any pressure in this region may 
also be responsible for intense headaches or 
asthmatic sym})toms. 

Pus passing down over or under the middle 
turbinal bone must be carefully looked for. 
Tn the former position it denotes suppuration 
of the sphenoidal sinus or })osterior ethmoidal 
cells ; in the. latter, su])puration in the frontal 
sinus, in the anterior ethmoidal cells, or in the 
maxillary antrum. 

d. Examination of the poatnatal space. 

(a) Posterior rhinoscopy.- The patient's mouth 
should be openesd widely and the tongue de- 
pressed by a Frankel's or Lack’s depressor. 
Firm, steady i)ressure must be maintained, for 
it is the re])eated movement of this instrument 
over the tongue which produces retching or 
coughing and makes examination impossible. 

Some peo 2 )le are quite unable to tolerate a 
tongue-deju'essor or ])Ostna8al mirror until the 
j)alate and the posterior wall of the pharynx 
have been S 2 )rayed with a 5- per- cent, solution 
of cocaine. 

The ])aticnt should next be instructed to 
breathe quietly through the nose, otherwise the 
soft jialate will not fall forward, nor will the 
j)ostnasal area come into view. The mirror, 
which has been ])reviously warmed over a 
spirit lamp, should be inserted well down into 
the pharynx in such a way that the practi- 
tioner is able to see the structures in the 
postnasal space. 

Accidents often happen, and the patient’s 
confidence is lost, if the mirror is inserted when 
it is too hot ; to obviate this the back of the 
mirror should be previously applied to the 
examiner’s forearm. 

Should the patient be a child, the warming 
of the mirror must always be done where it 
cannot be seen, otherwise it will be assumed 
that some burning operation is contemplated ; 
no amount of persuasion will then overcome 
this belief, and the examination may thus 
rendered impossible. 

The mirror must not be allowed to coma 
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contact with the base of the tongue or the 
posterior wall of the j)harynx, lest retching be 
provoked and lead to failure in obtaining a 
view of the naso-jdiarynx. 

A long examination should be avoided, as 
it is very trying for the patient ; after a short 
time the mirror should be withdrawn, and, if 
the examination has not been completed, the 
instruments can again be inserted after the 
patient has had a few minutes' rest. 

The first structure to be identified is tlie 
posterior border of the soft palate, which 
appears on the lowest part of the mirror. The 
posterior border of the septum is seen running 
upwards fiom its central point. Just above 
the palate and on the outer side of the j)os- 
terior choana' the ])osterior ends of the in- 
ferior turbinal bones are seen, and above these 
the posterior ends of the middle turbinal. 
Normally there is an airway between the pos- 
terior end of the inferior turbinal bone and the 
septum, and between the same bone and the 
floor of the nose. It may be possible to iden- 
tify the orifices of the Eustachian tubes. 

The structures having been identified, any 
deviation from the normal, such as the pre- 
sence of polyj)i, growths or pus, should be noted. 

Adenoids appear in the upj)er j)art of the 
mirror as an irregular mass varying in size 
according to the amount of growth ; they 
prevent the up])er part of the posterior 
border of the sejitum from being seen. 

(b) Digital examination is only called for in 
children when the })ostnasal mirror cannot be 
used ; owing to its painful nature and the 
terror which it jiroduees it should only be 
used as a last resort. 

When deflections of the sejituin are present, 
when the inferior or middle turbinal bones are 
enlarged to a sufficient extent to require 
operation, or when enlarged tonsils obviously 
requiring removal are jiresent, the postnasal 
space can be examined digitally under an 
anaesthetic, and any adenoid mass or enlarge- 
ment of the posterior ends of the inferior 
turbinal bones dealt with. 

If the child has no obvious nasal or jdia- 
ryngeal condition which demands operative 
treatment, and is of very nervous tempera- 
ment, examination under an anaesthetic is 
preferable ; any defect can then be dealt with 
surgically without delay. , 

When it is found necessary to resort to this 
/oim of examination without an anaesthetic, 
the following method should be employed : 
The patient should be wrapped in a blanket 
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to prevent struggling, and seated on the parent’s 
or nurse's knee. The practitioner places his 
left arm round the child's neck, and tells him 
to open his mouth as widely as possible. He 
is then able, witli liis left hand, to i)ii 8 li the 
cheek between the upper and lower teeth and 
at the same time to hold the child’s head 
firmly against his side. Next, the first finger 
of the right hand is passed quickly into the 
naso-pharynx and the examination carried 
out, <‘.are being taken not to remove the left 
hand from the (dieek until the examining 
finger is withdrawn, otherwise the examiner is 
almost certain to be badly bitten. 

G. N. Biggs. 

NOSE, FOREIGN BODIES IN {sec 
Fohekjn Bodies tn the AiR-rASSAOEs). 

NOSE, INFLAMMATION OF MUCOUS 
MEMBRANE OF {see Khtnitis). 

NOSE, LARViC IN {see Myiasis). 

NOSEi MALIGNANT GROWTHS OF. 

- The forms most r'onimonly met with are 
sarcoma, epith(‘li()nia, and alveolar carcinoma. 
At tlie onset, slight nasal obstrucition, neuralgic 
pains, and attacks of epistaxis are usually coiii- 
plaiiied of. In the later stages the ])ain in- 
creases, the obstruction becomes miK^h greater, 
and a foul discharge makes its a])2)earance. 
The bleeding Ix^'omes more fnupiont and may 
be profuse. As the growth extends and in- 
vades tlH‘ surrounding structures, external 
deformity, (xular syinj)toms due to invasion 
of the orbit, and intracranial symjjtoms due 
to invasion of the cranial cavity may all be 
jwesent. Examination of the interior of the 
nose reveals a fungating, irri'gular mass, which 
may be ulcerated and may have 2)erforated 
the septum ; it always bleeds freely on being 
touched witii tlie jirobe. 

Diagnosis. — Malignant nasal growths must 
b<‘ diagnosed from innocent growths and from 
tuberculous, lupoid, and syphilitic, lesions. In 
advanced casi's the ajqiearance of the growth 
and the way in which it has invaded the 
surrounding structures are sufficiently charac- 
teristic. A certain diagnosis, however, can 
only be made by the removal of a portion 
for microseo])ic*.al examination ; tfiis should be 
done in all cases. 

Treatment. - Unfortunately, the patients 
do not usually seek advice until the disease 
is fairly advanced, so that many cases have . 
progressed too far for a complete removal to 
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be undertaken ; in these, palliative treatinent 
is alone jwssihle. When the disease is in an 
early stage, or when, though more advanced, 
there is a ])ossil)ility that the growth can be 
removed, operative treatment with a view to 
complete eradication should be undertaken at 

G. N. Biggs. 

NOSE, SYPHILIS OF. Nasal lesions are 
met witfi botli in accjuired and in congenital 
syphilis. 

Acqaired syphilis. — A primary sore is very 
rarely seen in this situation ; its presence gives 
rise to slight obstruction, i)ain in the afFe(‘ted 
nostril, and occ^asionally a slight discharge. In 
the secondary sfnye mucous patches are seen 
very occasionally ; th(‘ mucous membrane in 
this phase of the disease may be somewhat 
injected and inflamed. In the tertiary stage 
gummata may develo}), their commonest site 
being the septum ; they ulcerate very quickly, 
and the septum is rapidly destroyed. Obstruc- 
tion progresses quickly, and when ulceration 
takes f)lace is accomi)anied by a foul discharge 
and by attacks of bleeding. Headache and 
])ain in the nose are complained of. When the 
disease is advanced, crusts apj)ear, and pieces 
of dead bone are detectable. With invasion 
of the nasal bones the bridge of the nose 
becomes flattened and deformed. iVrforations 
of the hard and soft palate may also apf)e.ar. 

Congenital syphilis. -The commonest form 
occurs soon after birth, and is indicated by 
profuse puruhuit discharge. Ulceration occurs 
.sooner or later, and by spreading to the nasal 
bones may cause great deformity (‘‘ saddle- 
back ” nose). In advanced ca.scs the .septum 
and tiirbinal bones are often almost com- 
pletely destroyed. 

Diagnosis. — In all forms of the disease a 
positive Wassermann reaction, combined in 
acquired cases with signs of the disease else- 
where, and in the congenital variety with the 
presence of condylomata in the usual })ositions, 
makes the diagnosis easy. Any doubt will be 
removed by the effect of specific treatment. 

Treatment. -In addition to the usual 
general measures, local treatment may be 
useful. If there is much crust-formation, the 
nose should be irrigated two or three times a 
day with saline solution, followed by spraying 
with an oily .solution such as — 

17 Menthol gr. v. 

01. eucalyp. 3 hi* 

01. cinnam. 3^* 

Paroleine ad 
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Pieces of dead bone should be temoved 
with forceps as soon as they are completely 
separated. 

When the disease has become arrested, the 
turbinal bones can sometimes be built up 
again by injections of solid paraffin Bub- 
mucously. If this can be done, much of the 
discomfort due to crust - formation can be 
alleviated. In most cases, however, an alka- 
line douche and an oily spray will have to 
be used permanently. q Biggs. 

NOSE, TUBERCULOSIS OF.— ^Although 
occasionally primary, nasal tuberculosis in most 
cases is secondary to tuberculous lesions in 
other parts of the body, especially in the lungs. 
The symptoms u.sually complained of are nasal 
ob.struction, attacks of bleeding from the nos- 
trils, a muco-jmrulent or purulent discharge, 
and the formation of crusts in the nostrils. 
The accessory na.sal sinuses are often invaded 
in the later stages of the disease. 

Several forms are met with. One or more 
shallow ulcers may be seen on the mucous 
membrane, in any })OHition, but usually on the 
septum. In other cases a red swelling may be 
present. The commonest lesion is a per- 
foration of the .septum. In some places the 
edges of the j)erforation may show signs of 
active disease, as evidenc(‘d by the presence 
of granulation tissue, whilst in others the dis- 
ea.se has healed ; this ap])earan(Hi is important 
in diagnosis, for it is rarely seen in other 
varieties of perforation. 

Diagnofia.- -The disease has to be distin- 
guished from syphilis, lupus, innocent and 
malignant growth.s, and leprosy. A piece of 
diseased area or fragments of granulation 
tissue should be removed for a microscopical 
examination ; this will usually make an accur- 
ate diagnosis possible. The lesions most likely 
to cause difficulty are those of syphilis ; usually, 
however, syphilitic perforations involve the 
bony septum as well as the cartilaginous por- 
tion, whereas those caused by tuberculosis are 
more often confined to the latter. In syphilis, 
again, the disease is much more rapid, there 
are signs of syphilis elsewhere, and the local 
condition quickly reacts to antisyphilitic treat- 
ment. Lupus, as a rule, can easily be distin- 
guished by the presence of the nodules in the 
skin and by the characteristic scarring and 
deformity of the nostrils. The granulations 
in lupus are smaller and paler, and the lesions : 
progress very slowly, typical scarring being ? 
present in some parts of the perforation 
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NYSTAGMUS 


active disease in others. If a weak solution of 
cocaine be applied to the niui-ous meiubrane. 
lupoid nodules are re('Ofi:nized by tlieir failure 
to change in colour, and can be seiui as red 
areas on the wdiitish inucous membrane. In 
advanced leprosy there may he extensive 
destruction of the 8e])tum, as in nasal tuber- 
culosis ; but in tin*, former disease nodules 
will usually be found somewheri^ on the nasal 
mucous membrane, and sections of these wdll 
demonstrate the ])resence of the leprosy 
bacillus. The jiresence of Icjirous lesions (‘Ise- 
where renders the diagnosis easy in most cases. 

Treatment. — (-omplete excision should al- 
ways be carried out when ]>ossible, and after- 
wards the edges of the wound should be 
painted daily with the following pigment : - 

Acid. lact. (13. P.) partes 40. 

Formalin (B.P.) „ 7. 

Acid, carhol. „ S. 

Aq. ad „ KM). 

Crust-formation <*an be reduced to a mini- 
mum after tin* wounds have healed by douching 
the nose frequently with a saline solution, 
followed by s])raying with such oily solutions 
as menthol in ])arolcine 5 ])er cent., or— 

1^ Menthol gr. v. 

01. eiKialyp. 3iii* 

01. cinnain. ^v. 

Paroleine ad 5 !. 

Patients must attend regularly for examina- 
tion in order that recurrences may immediately 
be dealt with. 

If operation cannot be carried out or is 
refused, as much as jiossibh* of the lesion 
should be destroyed with the cautery and the 
pigment mentioned above apj)]ied daily. 

Prognoiit. — When the diseased ])arts can 
be removed comjdetely the outlook is good, 
provided that the condition is a primary one ; 
when it is secondary to tuberculous disease 
elsewdiere, the })rognosi8 will de])end on the 
severity and extent of the primary lesion. 

Ct. N. Biggs. 

NOTIFICATION OF INFECTIOUS CIS- 
EASES. — By the Infectious Diseases Noti- 
fication Act of 1889, every practitioner attend- 
ing a case of smallpox, cholera, plague, diph- 
theria, membranous croup, erysipelas, scarlet 
fever, typhoid (enteric) fever, typhus, relapsing 
fever, or puerperal fever must notify the same 
to the Medical Officer of Health for the dis- 
trict. Cerebro-spinal fever (epidemic cerebro- 
spinal meningitis), in which is included pos- 


terior basic meningitis, and acute poliomyelitis 
and ])o]ioencepluilitis \vcrc add(;d to this list 
in 1912; in 19M the further addition of oph- 
thalmia Tiponaiorum was made; and in 1919 
malaria, clyseniery, trench fever, ence])halitis 
lethargii^a, acute ]>runary pneumonia, and acutt? 
influenzal ])neumonia w'ere also made notifiable. 
The notification of tuberculosis is dealt with 
in Tuukrculosis : A General Survey from 
THE Standpoint of Preventive Medicine. 

The Sanitary Authority, wdth the sanction 
of the Local Government Board, has the power 
to make other diseases notifiable, cithe.r per- 
manently or for a sj)ccified time only. During 
an epidemic of smallpox, varicella is often made 
notifiable, as a mistaken diagnosis of chicken- 
]) 0 x has more than once been responsible for 
the diss(‘mination of the more serious disease. 
Measles and whoojiing-cough, w^hich are not 
generally notifiable, have l)(;on made so in 
certain districts owing to their high mortality 
in young children. 

Certificate forms arc issued free by the local 
uuthoritii'.s. A f(‘c of 2s. fid. is allowed for 
cases in private jiractice, and a fee of Is. for 
cases in jiublic institutions. A penalty of 40s. 
may be inflicted in case of neglect to notify, 
to w’hich tlie householder is also liable if, in 
the absence of a doctor, liaving reason to 
believe tliat a person in his house is suffering 
from one of tlie above-named infectious 
disea.sos, he fails to notify it. 

J. D. Bolleston. 

NUTRIENT ENEMATA [see Enemata). 

NYCTALOPIA {sev Day Blindness and 
Night Blindness). 

NYSTAGMUS. — This term is applied to 
various types of involuntary oscillations of the 
eyeballs, w’hicli may be present in any or every 
position of the eyes, or may ajqiear only when 
they are deviatcid in one or other direction. 

Two main forms are distinguished : the un- 
dulatory or pendular type in which the excur- 
sions are equal to each side of a central point, 
and the rhythmical in which there arc two 
phases, a slow deviation from the point fixed 
and a quick jerk of the eyes in the opposite 
direction. The slow deviation is the essential 
feature, but the direction of the nystagmus is 
generally described as that of the quick phase. 
Both eyes generally move synchronously and 
equally, but occasionally nystagmus is uni- 
lateral. In a rare form it appears in one eye 
only when the other is closed. 
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Nystagmic oscillations are most common in When the lesion is destructive it oonaiste m 
the horizontal plane, but they are frequently a slow deviation of the eyes to the affected 
rotatory, or may be vertical or irregular. Occa- side and rapid jerks in the opposite direc- 
sionally, but particuilarly in early life, they are tion. It is most marked on looking to the 
a.ssociat(*d with tremulous or jerky movements contralateral side. It is usually associated 
of the licad which may be compensatory. As a with vertigo. 

rule the patient is not conscious of apparent Nystagmus of nervous origin is most 

movement of objects wliich he sees, except in commonly due to lesions of the central con- 
recently acquired or severe nystagmus, as in nexions of the vestibular nerve, or of the 
that of labyrinthine origin. It is then asso- (cerebellum or its peduncles. It is consequently 
elated with vertigo. found chiefly with disease in the posterior fossa 

There are many causes of nystagmus, but of the skull. The main features of nystag- 
they may bo grouped into ocular, labyrinthine mus due to a unilateral cerebellar lesion are : 
and nervous. Miner's nystagmus is considered It is rhythmical, but as a rule occurs only on 
se})arately (nee Miner's Nystagmus). lateral deviation of the eyes ; the oscillations are 

Ocular nystagmus is usually of the uu- slower and coarser on deviation in the homo- 
dulatory type. The congenital i.s the most lateral than in the oj)po8ite direction, and it 
common form. It is tin’, result of amblyoiha consists of a slow jdiase that tends to bring 
due to cataract, leucomata, macular le.sions, the eyes towards the primary central position, 
high myo])ia, or other causes that ])reveut the and rapid jerks in the direction towards which 
formation of chiar images on the infantile they are voluntarily deviated, 
macula. Ocular nystagmus is also common Ny.stagmus also occurs in many nervous 

in albinos, in whom the retinal j>igment is diseases, as disseminated .sclerosis, Friedreich’s 
defective ; the hereditary form is probably due ataxia, and syringobulbia, 
to this. It occurs in spasmus nutans too ; Nystagmic jerkings of the eyes may occur 
the oscillations of the eves usually appear in normal persons when they strain to main- 
later than the head movements, in about the tain the visual axes in extreme lateral devia- 
third month, and frequently disa])i)ear during tion beyond the binocular field. It may be 
the third year im^rely a hesitancy in fixation. This type is 

Labyrinthine nystagmus is ])roduced by common when there is any }>aresis or asthenia 
stimulation from rotation, galvanization, and of the ocular musch^s, and in alcoholism and 
sudden alterations of temperature and pressure acute fevers. Gordon Holmes 

in one labyrinth, or it may be due to destruc- 
tion of the internal ear on one side. It is of NY8TAQIVIU8, MINER’8 (nee Miner’s 
the rhythmif^al tyi)e, and is generally rotatory. Nv.stagmtt.s). 


OBE8ITY. — A di.sorder of metabolism ally causes obesity, and the involution of the 
characterized by excessive (l(q)osit of fat in the reproductive ap])aratuH at the menopause is 
body (Osier). frequently accompanied by an increase of fat. 

Etiology and pathology. — It is not easy The extraordinary obesity sometimes seen in 
to say exactly when a dej)osit of fat j)asses boys at puberty is usually a sign of delayed 
the idiysiological limit, but it is certain that sexual development, and may subside com- 
what constitutes pathological obesity for one in- pletely a few years later. Recent work siig- 
dividual docs not for another. Stoutness which gests that in such cases there is a defect in 
does not interfere with health or efficiency is the internal secretion of the pituitary gland, 
not a disease. Some races tend to become which is known to enlarge during pregnancy, 
fat, and a similar tendency is seen in families. Frohlich’s syndrome of hypopituitarism (obesity, 

In one group of cases obesity is a sign of increased carbohydrate tolerance, and hy^ 

defective sexual development. Castration gener- plasia of the reproductive organs) is a simnsr 
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but more extreme condition, dependent on an 
organic lesion of the gland. The obesity is 
probably the result of the increased tolerance 
of carbohydrates, which, in the ab8en(‘c of the 
more active metabolism induced by the internal 
secretions of the reproductive^ organs, are not 
consumed but deposited as fat. {Sf‘e Pitui- 
tary Gland, Affections of.) In pituitary 
obesity there may be uncontrollable somnolence 
— as in the fat boy in “ Pickwick.” There is also 
antagonism between the thymus and the re- 
productive organs, and the subjects of status 
lymphaticiis are usually plumj). In thyroid 
inadequacy, too, fat may be increased, but 
probably only 2 )roportionately to the iiuTcase 
of other subcutaneous tissues. The type of 
obesity here described may really be due to 
polyglandular insufficiency, but, for the jnesent, 
sexual hypoplasia is the outstanding feature. 

Usually the deposit of fat due to defective 
secretion is general, but in adij) 08 is dolorosa 
(Dercum’s disease), whiidi is also thought to 
be due to some such defect, the dejjosit is local 
and symmetrical on the limbs and trunk, 
though not on the hands, f(*et, or face. {See 
Adiposis Dolorosa.) 

Apart from these somewhat rare conditions 
it can hardly be doubted that ordinary obesity 
of middle life is due to a disj)ro 2 )ortion between 
the intake and output of energy. It need not 
be due to excessive intake*, for many stout 
people are quite moderate eaters. In that 
case they are generally not physically active, 
but placid in mind, contented in disposition, 
and lethargic, in movement. There is a tend- 
ency to early emphysema, causing defective 
oxidation and further disinclination to exer- 
tion. Even here diet may be concerned quali- 
tatively rather than quantitatively, for suiffi 
persons may display a i)reference for sweet, 
starchy, and fatty foods. The rajnd develop- 
ment of obesity sometimes seen after typhoid 
fever is largely due to enforced rest during a 
tedious convalescence, but may be in })art due 
to toxic action on the thyroid and pituitary 
glands. 

With the slowing of metabolism which occurs 
after 40, we probably all tend to eat too much. 
The average allowance of Calories for the day’s 
work is 2,800 ; if the food of the day contains 
more than this, or if the physical work of the 
day consumes less, there must be a balance 
which is deposited as fat. 

Alcohol plays an important part in producing 
obesity; it provides Calories and, being an 
oxidizable substance which is very diffusible, 
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obtains the first call on the oxygen, so that 
the oxidation of the other foodstuffs tends to 
be less complete. Moreover, malt liquors con- 
tain carlmhydratc, and are taken irres^jcctively 
of the. ocenrrenee, of hunger. 

Symptoms.- The dej)osit of fat entails the 
carrying about of an excess of inert material. 
This dispos(^s to less exertion, and a vicious 
circle is tlius (established. Some of the fat is 
deposited on the heart, embaiTassing its action 
and causing shortness of breath. This aggra- 
vates the vicious circle and makes treatment 
by physical exercise more difficult and somc- 
timies even dangerous. In some persons obesity 
favours the devcdojmicnt of raised bJood- 
pressune and art(*Tial degeneration. Tlu^y are 
examples of the “ bull-necktd ” variety, liable 
to cerebral hsemorrhage. In this tvyie tlu^re 
may also be localized fatty de])osits, or diffuse 
lijKunata, forming a huge collar round the 
neck, (‘S])ccially in men who are beer-drinkers. 

During r(‘st the sweat-glands of the obese 
are less a(;tive than normal (von Noorden), 
but on eomparatively slight exertion sweating 
may be excessive. The association of gly- 
cosuria with obesity i« well recognized, yet 
according to von N^mrden the glycosuria is 
not the result of obesity, but botli are evidence 
of disturbed carbohydrate metabolism. At 
first the diminished caj)acity for (‘onsuming 
carbohydrate is met by convcu’ting it into fat, 
but, as there must be a limit to this process, 
an overflow of sugai’ into tin* urine ultimately 
occurs. In otlier words, in this type of obesity 
there is latent gly(;osuria. 

Treatment. As long as obesity is com- 

patible with good general liealth, its r(;duction 
is not njally called for, e8j)ecially if reduction 
in weiglit is accompanied not by increased 
well-being but by the reverse}. In any case, 
rapid and drastic reduction is seldom, if ever, 
advisable, for by it the patient becomes ill 
and miserable, and is unlikely to j)ersist in 
treatment which he considers to be worse than 
the disease. Moreover, ra})id reduction is by 
no means free from danger. It is sufficient if 
a redueition of 1 lb. a week for the first month, 
and subsequently of 1 lb. a month is effected. 
The ordinary diet should be inquired into, and, 
if it a])pear excessive in any particular, the 
necessary restrictions enforced. If the actual 
amounts be determined, the excess of Calories 
can be calculated and reduced to not more than 
2,800. Since every lump of sugar meaus 
20 Calories, the importance of giving up 
sweetened drinks can readily be a 2 >preciatod, 
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Adherence to a few Miniple rules is usually 
sufficient. Sugar, honey, jams, pastry should 
be forbidden. The total amount of bread 
should be reduced to 2 oz. ; if it be toasted 
it will go further. Kalari biscuits, such a.s are 
given to diabetics, are an excellent substitute 
for bread. With a little })atum spread on 
them they are quite ])alatable at breakfast or 
tea. Potatoes, carrots, artichokes, and beet- 
root should not be eaten, but, on the other 
hand, green vegetables may be taken freely, 
os[)ecially the le.ss assimilable forms, such as 
lettuce. If the stomach is filled with a good 
deal of cellulose in this way, the sense of re- 
pletion, to which it is a(^customed, is still 
obtained, though the amount assimilated is 
reduced. A freer action of the bowels is also 
procured, but some discomfort may be cau.sed 
by flatulence. No cream and very little butter 
should be allowed. It is usual to forbid drink- 
ing with meals, but probably the chief effect 
of this is to diminish the quantity eaten, as 
most j)eoj)le cannot eat dry food with relish. 
A glass of hot water on rising and on going 
to bed itiay be useful. The patient is better 
without alcohol altogether, but if he is unwill- 
ing to submit to this deprivation, the least in- 
jurious form is good whisky, well diluted and 
taken in strict moderation. Restrictions of 
this kind are generally sufficient to produce a 
gradual reduction of weight without risk or 
severe discomfort. 

Increased outj)iit of energy should be aimed 
at, but it is worse than useless to start a stout 
person, with an epicardium loaded with fat, 
on violent and unaccustomed exercise. Muller's 
respiratory and other exercises should be carried 
out for a quarter of an hour every morning 
As it is of tlie highest importance to strengthen 
the abdominal muscles, so as not to leave the 
viscera unsupported as the fat disappears, 
some of the exendses should be specially de- 
signed to this end. A sinijde plan is for the 
patient to lie flat on the floor with his feet 
under a solid piece of furniture, siudi as a chest 
of drawers ; with his arms folded across the 
chest, and his legs straight, he should alter- 
nately raise his trunk to a right angle with 
his thiglis and let himself down hat again. 
This exercise should be repeated six times, 
and, after a few days, ten times. Next, the 
hands should be clasped behind the neck and 
the lifting of the trunk repeated six times in 
this position. Finally, the exercise is repeated 
with the arms ftdly extended above the head. 
This provides a series of exercises of increasing 


difficulty. In recent years Bergoni^s method 
has attained considerable vogue. The patient 
is seated in a s{)ecial chair and sand-bags are 
placed over groups of muscles. Electrioal 
currents are then passed through the body so 
that the muscles are kept contracting against 
the resistance of the bags. Considerable work 
is thus done without much fatigue. Loss of 
weight can be quickly effected, but this will 
be regained on the cessation of treatment, 
unless dietetic restrictions are observed. Mas- 
sage and electric-light baths may be helpful, 
Turkish baths are often useful, but should not 
be persist(‘d in if (cardiac distress is experi- 
enced in the hot room. Spa treatment is 
iweful if the patient lacks self-control or oppor- 
tunity to carry out treatment at home ; for 
this j)ur]>ose Harrogate, Bath, Vichy, Vittel, 
Evian, or Aix-les-Bains may be recommended. 

Drug treatment really plays no part in the 
treatment of obesity, unless thyroid insuffi- 
ciency exists, when thyroid extract is indi- 
cated. Fop cases with Frohlich’s syndrome 
I have given thyroid combined with pitui- 
tary extract with some success. In the 
treatment of ordinary obesity, thyroid extract 
is inadvisable. Much of the loss of weight 
is achieved merely by dehydration of the fats, 
and is therefore temporary. Moreover, the 
extract accelerates without augmenting the 
heart-beat, and as the heart is often over- 
loaded with fat, it may be incapable of stand- 
ing this extra strain. Further, a latent glyco- 
suria may be roused into activity by the drug. 
Most j)roprietary remedies for obesity are com- 
posed of citric acid or seaweed. There is no 
justification for their use. 

Diet. - Special diets, such as Banting’s, 
Salsbury’s, Oerters, and Ebstein’s, can be 
found described in works on dietetics. They 
are not further referred to here because I do 
not believe such systems are physiologically 
sound. If for any sjiecial reason, and after 
due consideration of the risks, it is decided to 
try a plan of more rapid reduction than the 
one here suggested, von Noorden’s system of 
frequent but small meals might be resorted 
to. His diet, which contains 1,366 Calories, 
is as follows : — 

8 A.M. Cold lean meat, 3 oz. ; bread, 1 oz. ; tea or 
coffee with a spoonful of milk and no sugar. 
10 A.M. One egg. 

12 noon. A cupful of strong soup without iat. 

1 P.M. A small plate of clear soup ; lean meat ot 
fish, 5 oz. ; potato, 3^^ oz. ; green vege* 
tables j fresh fruit, 3| oz. 
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3 P.M. A cup of black coffee. 

4 P.M. Fresh fruit, 7 oz. 

0 P.M. A glass of skimmed milk. 

8 r.M. Cold lean meat, 4^ oz., with pickles; 

Graham bread, 1 oz. ; two or three 
spoonfuls of fruit cooked without sugar. 

Von Noorden allows two glasses of wine daily 
with this ; the objections to alcohol have, 
however, been explained. The advantage of 
his plan is that it checks the develojmient of a 
robust appetite. yf Langdon Brown. 

OBSESSIONS. — An obsession is a menial 
process which obtrudes its(‘lf into conscious- 
ness with apparently irresistible force, and 
whose ])rcsence is distasteful to or actively 
resisted by conH(!iousness as a whole. The 
mental ])roc.ess concern(‘d may be of various 
kinds, and obsessions arc therefore subdivided 
into obsessive thoughts, actions, imf)ulses and 
fears. Thus, a imtient may be inifxilled to j)ic- 
ture constantly to himself some horrible event 
(obsessive thought), or to carry out repeatedly 
some absurd action, e.g. to ])ick uj) every 
match he sees, and to scrutinize with the 
utmost care every room and place in case 
a match might be there (obsessive action). 
Again, he may feel constantly impelled to 
commit suicide (obsessiv(; impulse), or lie may 
feel intensely afraid of being out alone (obses- 
sive fear, agoraphobia). Obsessiv'c thoughts, 
actions, and impulses are known by a great 
number of names — for example, impulsive 
thoughts, compulsive ideas, imperative ideas, 
irrepressible impulses, and so forth, while the 
obsessive fears are generally termed phobias. 
It must be clearly understood that all the 
various types of obsession are closely akin 
to one another, and that two or more gene- 
rally occur together in one and the same 
case. 

An essential feature of all obses-sions is that 
the patient struggles against the obsessing 
process, and realizes jierfectly that it is in- 
trinsically absurd, irrelevant, or without basis 
in fact. These characters distinguish obses- 
sions from other morbid mental phenomena 
with which they are sometimes liable to be 
confounded — e.g. delusions, impulsive action 
in dementia prsecox and epilepsy. They are a 
characteristic feature of certain tyj>e8 of 
psychoneurosis, which are hence termed obses- 
sional or compulsion neuroses. These types 
are included by Janet in his conception of 
psychasthenia ” (see Psychasthenia). 

Bernard Hart. 


OBSTETRICAL PARALYSIS (sre Spinal 
Nerves, Lesions of). 

OBSTRUCTION, INTESTINAL (sec 
Intestinal Obstkitction ; Intussuscep- 
tion ; Volvulus ; Intestine, New 
Growths of). 

OBSTRUCTION, NASO > PHARYN- 
GEAL (see Naso-puaryn({Eal Orstruo 
tion). 

OBSTRUCTION, CE80PHAGEAL (see 
(Esophauus, Affections of). 

OCCIPITAL NEURALGIA (.sec Neural- 

(JIA). 

OCCUPATION DISEASES (.sec An- 
thrax; Gatsson Disease ; Glanders ; 
Industrial Medicine ; Lead Poisoning, 
under Multiple Neuritis; Miner’s 
Nystacmus ; Pneumonoconioses). 
OCCUPATION NEUROSES (vcc Neur- 
oses, Oc’CUI’ATION). 

OCHRONOSIS. A rare metabolic disorder 
causing blackiuiing of the cartilages, fibrous 
tissue, and skin. 

Etiology. — Ochronosis occurs in two grou 2 )S 
of cases. In one it is an “inborn error of 
metabolism ” and associated with alkaptonuria, 
a condition in which ])roteid metabolism is 
imperfect, homogenistic, acid and urohuicic acid 
appearing in the urine, which )>lackcns on 
exposure to light. This form is hereditary, 
congenital, and often familial. In the other 
it is accompanied by carboluria, and is due to 
the absorption of phenol and its derivatives. 
It has followed the apjdication of carbolic acid 
to large ulcerated surfaces. 

Symptomi. — Black jmtehes appear in the 
skin, sclerotics, cartilage of the ears and about 
the knuckles. In thin patients the pigmenta- 
tion may be seem in the tendoms of the hands 
and feet. Apart from occasional arthritis and 
the disfiguremmit, there is no disability. Post 
morteni, a general blackening of cartilage, 
fibrous tissue and ligaments has been found. 

Frederick Lancmead. 

OCULAR PALSY (.sec Ophtiialmoplecia). 

CEDEMA (sij/t. Anasarca ; Dropsy). — Effusion 
of serous fluid into subcutaneous tissues. 
Gildema may be divid(id into general and local. 

General (Edema 

This form of oedema is often associated with 
the transudation of fluid into the serous sacs. 
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causing hydrothorax, hydropericardiuni, and 
ascites. 

Varieties. — 1. Cardiac cedema results from 
right-heart failure and, to a great extent, is 
niec;hanically ])roduced. It a])2>ears first, there- 
fore, in the most de))end(‘nt ])arts and those 
most remote from the heart. When the j)atient 
is walking about it is first seen above the ankles, 
and is often clearly limited below by the upj)er 
border of the boot. If the patient is in bed 
it may api)ear in the back or scrotum, but 
usually there is also cedema in distal parts of 
the extremities, especially the dorsa of the feci 
and hands. It is precc'ded by dys])na‘a on 
exertion and other evid(‘nees of heart failure, 
and engorgement of the systomicj veins is 
present. The signs of the cause of the heart 
failure may also be detected. It is imjjortant 
to remember that among these is renal dis- 
ease, which may therefore produce*, a cardiac 
mdema indcijendcntly or in combination with 
one which is characteristically renal in dis- 
tribution. 

2. Renal oedema is probably toxic in origin 
and, in contradistinction to cardiac aHleina, 
is little affected by mechanical forces. It 
ap2)ears first in the looser subcutaneous areas 
such as around the c^yes, especially below the 
lower lid, in the back forming the “ lumbar 
cushion,” and in the scrotum and about the 
j)eiiis. It may ai)2>ear at the same time on 
tlie shins, but the early cedtuna of renal origin 
is not confined to the region of the ankles, 
as is so often the case in (;ardiac cedema. It is 
more pronounced and more frequent in acute 
Bright’s disease and in chronic parenchymatous 
ne^jhritis than in the chronic interstitial form, 
in which it is often confined to the eyelids. 
The cedema in chronic; interstitial iieiihritis is 
more often cardiac than renal in kind. 

3. Hepatic oedema is oftem limited to the 
legs, and is preceded by ascites. l)ys])na‘a 
follows but does not 2)recede the abdominal 
effusion. Enlargement of the liver having the 
characteristic featuies of cirrhosis, or diminu- 
tion of hepatic dullness, can be detected in 
most cases. This tliird classical form of 
droi)sy was formerly regarded as due to i)ortal 
obstruction but, for the most part, is i)robably 
toxic in origin. Ascites due to causes other 
than cirrhosis may produce a similar cedema of 
the legs by obstruction to the flow of blood 
in the inferior vena cava. 

4. Beriberi causes an oedema which, when 
generalized, resembles that of Bright’s disease. 
When limited it is especially jJione to affect the 


ehins (see Beriberi). An “ epidemic dropsy ** 
has been described in India and Mauritius ; it 
resembles the droi)sical form of beriberi, in 
which the neuritic symjitoms are slight, but 
differs in being accompanied by fever and by 
an eru2)tion, erythematous on the face and 
rubeolar on the trunk and limbs. During the 
War grou})s of cases of (rdema were recognized 
which l)y some have been identified with epi- 
demic dropsy. Probably both the epidemic 
droj)sy of ('alcutta aid Mauritius ard war 
o dema are closely related to beriberi and, like 
it, result from deficiency of vitamins. 

5. Toxic cedema is more common in child- 
hood. It is generally accompanied by gastro- 
intestinal disturbance, either diarrhma or the 
passage of unhealthy and offensive stools. It 
resembles renal (udema, and there may be 
diminution in the (quantity of urine passed, 
but no albumin is ])resent. Very similar is 
the (edema whi(;h occurs in infancy, and is 
associated with the j)assage of urine of a very 
low specific gravity, though normal in quantity. 
The oidcma often disaj)pear8 when the specific 
gravity of the urine returns to normal. After 
scarlet fever general mdema without albu- 
minuria has been d(;scribed. It is doubtful 
whether su(;h cases should be considered as 
examples of unexplained “ toxic ” cedema or 
of no])hritis without albuminuria. 

6. Anaemia is not infrequently accompanied 
by slight cedema about the ankles. When the 
aneemia is severe, as in pernicious aneemia, 
splenic aneemia, and leukaemia, the cedema may 
be considerable and attended by effusion into 
the pleural or peritoneal spaces. 

7. CEdema may develop in wasting diseases, 
I)articularly in infants and children. In the for- 
mer it is a common symidom of chronic diarrhoea 
and of the carbohydrate form of dyspepsia. In 
the latter it especially accompanies abdominal 
dis(;ase, such as tuberculous peritonitis and 
ca*lia(; disease. Tuberculosis is a common 
cause both in children and in adults, and carci- 
noma in adults. Always ominous, it is not 
invariably a precursor of death. It begins 
about the dorsa of the feet or hands, and 
s2)reads upwards along the limbs, to become 
generalized before death in some cases. 

8. (Edema neonatorum appears in premature, 
feeble, or syphilitic infants, usually within the 
first forty-eight hours of life. The temperature 
is often subnormal, the pulse feeble, and the 
respiration so shallow and ineffectual that 
pulmonary atelectasis is present. The <xmdi- 
tion is generally fatal. Closely allied is seierth 
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(sdema neonalorum^ which also occurs in feeble 
infants within the first few days of life or, 
larely, may date from birth. It is more com- 
mon in cold climates, and is accompanied by a 
temperature as subnormal as 90-95° F., or even 
lower. It makes its appearance on the dorsum 
on the hands and feet, on the lower abdominal 
wall, and in the face, and may afterwards 
spread until the whole body is involved, except 
the front of the chest. The skin may be 
mottled, blue or waxy in appearance. The 
oedema usually pits by firm j)rcssure, but some- 
times the tension is so great that pitting is 
unobtainable. Death may occur within a few 
days, but not infrequently the course is more 
protracted and ends in recovery. 

9. Foetal oedema usually ('.auses death of the 
foetus, but the child may be born alive and 
survive for a few days. Its etiology is ob- 
scure ; in some cases it is possibly exjdained 
by congenital malformation of the heart, 
vessels or blood, in others by increased blood- 
pressure within the ]dacenta, for this organ is 
found to be large and mdematous. Kenal dis- 
ease in the mother is another j)ossible cause, 
but no such association is constant. 

Treatment. — The treatment of general 
oedema should be directed to its cause. Symp- 
tomatic treatment may, however, be called for 
in cardiac, renal, and hej)atic cases, and may 
afford considerable n^licd. Rest in bed is 
necessary. The indications are to diminish 
the amount of liquids taken and to administer 
saline purgatives, diuretics and diaphoretics to 
promote absorption of fluid. When the oedema 
most aflccts the legs, as in the cardiac and 
hepatic forms, the foot of the bed should be 
raised. Bandaging the legs in such cases, 
if carefully done, makes the patient more com- 
fortable, and may stay the progress of the 
swelling. In renal a^dema a salt-free diet is 
occasionally successful in causing its absorp- 
tion when other measures have failed. When 
oedema is considerable and persistent the sub- 
cutaneous tissues may be drained by inserting 
Southey’s tubes, one or two, in each leg, or 
by malnng six or eight punctures in each with 
a tenotome. Since the skin is thin, shiny, and 
badly nourished, and also becomes sodden by 
the leaking fluid, the strictest aseptic pre- 
cautions should be observed. When drainage 
is employed the head of the bed should be 
raised. Aspiration of a hydrothorax or an 
ascites may be necessary. In toxic cedema 
treatment should be initiated by a dose of castor 
oil and by irrigation of the bowel with a weak 


alkaline or antisc])tic solution. If the motions 
remain offensive, creosote (J min.) may be 
added to a castor-oil mixture containing 10 min. 
of the oil and administered three times daily. 
When oedema occurs in wasting diseases it is 
an indication of the urgent need for stimula- 
tion and warmth. Alcohol is particularly called 
for. The primary disease requires, of course, 
its aj)])ropriate treatnumt. In the more chronic 
and less common form which occurs in carbo- 
hydrate dyspepsia in infants, albumen water 
only should be given for twenty-four hours and 
then replaced by a diet rich in juotcin hut 
relatively j)oor in ear boh yd rate, such as pro- 
tein-milk, or whole milk. For oedema and 
sclero-ocdeiiia neonatorum warmth is essential ; 
the infant may be ke})t in an incubator or, 
better, betwetui blankets in a cot warmed by 
hot- water bottles or an electric bulb. To pro- 
mote expansion of the lungs, respiration may be 
stimulated by a mustard bath and by atteni])ts 
to induce crying, such as flicking with a towel. 

Local CEdema 

Varieties. 1. Inflammatory oedema mn^ds 
no 8j)ecial description. It is commonly seen 
in the neighbourhood of wounds and infected 
areas, and is accompanied by other evidences 
of inflammation. Very similar is the cedema 
accompanying gouty arthritis. 

2. Among the causes which ju’oducc obstruc- 
tion to the flow of blood in peripheral veins 
are thrombosis and varicosity of the veins and 
pressure ujjon them. The juessuro may be 
due to fracture, dislocation, foreign bodies, 
callus formation, to badly aj)))lied bandages or 
splints, to glands, new growths, or aneurysm. 
Pregnancy and ])elvic tumours must be remem- 
bered in connexion with mdiima of the legs. 

3. Obstruction to lymphatics causes a form 
of wliite, solid a^deina whicdi can only be pitted 
with considerable difficulty or not at all. It 
is met with in ele 2 )hantiasis, and when the 
lymph-channels are subjected to jnessure or 
involved in scar- formation. The while leg of 
the puerperium (phlegmasia alba dolens) is 
jnobably due partly to infection and partly 
to venous and lymphatic obstruction. 

4. (Edema is included among the trophic dis- 
turbances induced by lesions of the lower motor 
neurone. It is often a prominent feature of 
brac'hial neuritis. 

5. Angio-neuroiic oedema is an unexplained 
form of circumscribed a‘dema which resembles 
urticaria in many resi^ects. It may be induced 
in certain ^>ersous by particular forms of food. 
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In some it may be strawberries, oranges, or 
lemons, in others eggs, in yet others j)orridge. 
J. G. Freeman has designated this group toxic 
idiopathy. In some patients there is no apparent 
connexion with food. Temperamentally these 
siibje(;ts of angio-neurotic oedema are often 
highly strung and nervous. Sometinms it is 
hereditary, and many cases have been d(\scribed 
in the same family. Occasionally what appears 
to be a typical cndema of this form is associatc^d 
with febrile disturbances and suggests a toxic 
origin. By many it is regarded as an anaphy- 
lactic; phenomenon. The (cdema usually occurs 
suddenly ; it is generally without associated 
symptoms, and often affects the same ar(;a again 
and again. Common sites are the face, (^specially 
about the eyes, and the tongue. The swollen 
patch ])its on pressure. Sometimes it is purplish 
in colour, rtisembling })urpura. It often lasts 
only a few hours, but may persist for a day or 
two, and is only serious if it albuits the larynx. 

The treatment consists in avoidance of any 
ascertained cause, such as particular articles 
of diet, and in the administration of alkalis. 
In some cases general tonic treatment by 
iron and arsenic ])roves successful. Calcium 
lactate may be tried, but is often disappointing. 
If the larynx is affected, tracheotomy or intuba- 
tion may be nec.essary (see Larynx, (Edema op). 

6. Trophoedema. — This term has been applied 
to a disorder of unknown origin, the character- 
istics of which are a firm (jedema of one or more 
extremities, insidious in onset, and unaccom- 
pamed by constitutional disturbance. As a 
congenital, hereditary, and familial affection it 
was described by Milroy and is known as 
Milroffs diaeane. In many otlicr instances the 
cedema has not dated from birth but has ap- 
peared at various ages, though it is seldom 
deferred long after puberty. The legs are 
more frequently affected than the arms. In 
some cases both legs and both arms are equally 
cedematous ; in others the distribution of the 
cedema is irregular, in yet others it is confined 
to one limb. The cedema is wmrse when the 
patient is erect and, when slight, may dis- 
appear during the night or when he is confined 
to bed, to reappear when the erect position has 
been assumed for a few hours. The only symp- 
toms are a sense of weight and o(5caaionally 
throbbing and heat in the limb, with perhaps 
aching and discomfort after much walking or 
standing. Bometimes the cedema slowly ]>ro- 
gresses until the limb becomes very large and 
II n wieldy (pseudo-elephantiasis) . 

Treatment , — ^Rest in bed or skilled massage 


reduces the cedema, but it invariably retamB 
to its original proportions when the treatment 
is discontinued. When the lower extremities 
are affected, firm support by elastic stockings 
or bandages relieves the patient’s discomfort. 
No drug has been found useful. 

7. With purpura (q.v.), especially Henoch’s 
purpura, patches of transient oedema are 
sometimes met with. 

8. Tetany is often accompanied by oedema 
of the backs of the hands and feet, whence it 
may spread to the arms and legs. Less com- 
monly the face also is affected. Perhaps 
analogous is the oodema which occurs in the 
same positions during the initial stages of 
rheumatoid arthritis. In that disease it may 
precede any sign of joint involvement for 
several weeks. Possibly both have a common 
toxic origin. 

9. Exposure to extremes ol heat and cold may 

cause cedema in unprotected parts. When cold 
is accompanied by wetting, cedema is especi- 
ally prone to develop. It occurs, therefore, 
in the hands in suc.b occupations as bottle- 
wa.shing, and in the feet in trench warfare. 

For oedema of the tongue, see Tongue, 
Acute (Edema of. Langmead. 

CEDEMA, HEREDITARY (see (Edema). 

CEDEMA NEONATORUM {aee (Edema). 

CEDEMA OF GLOTTIS {see Larynx, 
(Edema of). 

CEDEMA OF LUNG {see Lung, (Edema of). 

CE80PHAG0800PY AND GASTROS- 
COPY. ~'(Esophagoscopy» or the examina- 
tion of the cBsophagus by direct vision, has 
only taken its place as a routine method during 
the present century, as a result of the practice 
and teaching of Killian, von Eicken, and Briin- 
ings, who have established the importance of 
endoscopic methods in the diagnosis and treat- 
ment of disease in the upper air and food 
passages. 

The apparatus used consists of a handle, 
at the upper end of which is an electric lamp, 
and lens. The light, impinging on a slott^ 
or perforated mirror set at an angle of 46® to 
the beam, is reflected down tubes of varying 
length and size, the examiner viewing through 
a slot or perforation, and thus getting a direct 
view of growths, or foreign bodies, or the 
normal mucosa of the area under examination. 

The patient may be examined in the supilie 
position, flat on the table, with the hiS# 
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resting on a small pillow ; this is the rule Tlie tube is first ])assod directly backwards to- 
under a general aneesthetic. Under cocaine wards the ti]) of the uvula ; and then the point 

the patient can be examined sitting on a low dc})Tessed slightly until it iini)ingcs on the base 

stool, or preferably sitting astride a chair, of the tongue. This passed over, the posterior 

with arms folded over the back of it. I’hc pharyngeal wall is reached, when on further 

body should be bent forward and the head dejnessing the ])oint and passing it deeper the 

slightly extended. ejngloitis is brought into view. By passing 

The following is the method of examination the tube down behind it, at the same time 

under local ansesthesia with the jmtient in tlie hooking it forward, and then bringing the tube 

into a more vertiiiul position, the arytenoids 
are seen. 

Directly behind and between the arytimoids 
is a slit, situated between the two ])yriform 
fossae. Tlie tube can be. made to ()j)en up this 
slit or pass into either fossa, bringing into view 
the dee)) pharynx. 

The dis])lacement of the cricoid ring forward 
discloses the mouth of the (eso|)hagUK, which 
may be citluT a roHette-.sha])ed dimple or ^ 
small hole ; it may alti^niately o|)en and shu 
with rcsjhration. .4ftcr the tube has been 
passed well into tlie cervical cc 80 |)hagiis, the 
lumen of tJic gullet a])]>ears ojien, exjianding 
during inspiration and partially collapsing 
during ex)>iration. 

From t]i(‘ de(‘p jiliaryjix onwards the enso- 
])hagus inclines liackwards and slightly to the 
left until it rcaclies the opeming in the dia- 
])hragni (an oblique slit), to become con- 
tinuous, J-1 in. lower, willi the stomach. 

A great deal of the success of u?s()phagos(.‘opy 
de])euds on never jiassing the tube (or any 
instrument introduced) onwards (‘xcept under 
vision. Adhere strictly to the middle line, as 
otherwise a iiyriform fossa may be entered and 
])erhap.s torn ; or even perforation of tiie wall 
of the (rsojiluigiis may occur. 

By means of (esoj)liagosco])y foreign bodies, 
«ucli as coins, jiins, fish, rabbit or meat bones, 
Pig. 66.— Irwin Moore’s cutting forceps. or masses of meat, caji be seen and removed 

with suitably sliajied forcejis. If the foreign 
sitting position : A hypodermic injection of body is too hirgci to be removed up the tube, 
niorphia hydrochloride gr. and atropine sul- it is ijulled up to the tip of it, and tube* 
phate gr. having been given half an hour forcej)s, and foivign body removed en bloc’. 
previously, to reduce the secretion of saliva This ])rooedure has entirely superseded the old 

and to render the patient more tolerant, the prohang, which has to bo ])assed blindly, and 

lips, gums, palate, fauces, and deep pharynx is most unscientific in action, 
are painted with a 10-j)er-cent. solution of In the case of tooth-plates, or ojieu safety- 
cocaine to which a little adrenalin hydro- pins, it may be necessary to cut them into two 
ciilonde (1 in 1,(X)0) has been added. Special or more ])ieces. This can be done with a pair 

care m^t be taken to paint effectively the of specially devised ciittiiig forcejis designed 

epiglottis and arytenoid cartilages. The effi- by Irwin Moore, each i)ortion of the iilate o • 

ciency of the an»sthesia should be tested by pin being removed se))arately. (Fig. fiC.) 

^mg the index finger into the deep pharpix*; With the aid of (esophag()sco|)y, too, *papil- 
^ ®nsues the examination may }>e lomata can be snared; simple and malignant 

|il<ooeeded with. strictures examined and dilated by means of 
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graduated bougies ; portions of growth re- 
moved for microscopical examination ; and 
intubation tubes passed for feeding purposes, 
thus obviating gastrostomy in many cases. 
Radium can be applied to cases definitely 
found to be malignant in character, often with 
most gratifying results. 

Tlie best intubation tube (Hill's ])attern) 
consists of a small rubber tube. #50 (50 cm. long, 
mounted on a vulcanite ])oint at the end 
of a thin piece of silver wire. The wire lies in 
the rubber tube, giving it stability, and pre- 
vents its being coughed out ; and a small hole 
cut just above the vulcanite end j)ermits food 
2)Oured in at the top through a small funnel to 
emerge into the oesophagus below the stricture. 
The free uj)per end is strapped on to the cheek. 
This tube can be worn for weeks at a time. 

Gastroscopy. — Ocular inspection of the 
gastric mucosa is seldom necessary, and, more- 
over, gastroscopy, exccjit in the liands of an 
ex 2 )ert, is a procedure more dangerous than 
an exploratory laparotomy. The only method 
which conforms to sound endoscopic princi- 
ples is that of conibin(*d direct and indirect 
oosoidiago-gastroscopy devised by Hill and 
Hcrschell in this country, and independently 
by Foramotti in Vienna, An extra-long 
straight oesophagoscojjic tube is passed under 
direct vision into the stomach, as a guide for 
the insertion of a straight periscopic optical 
apparatus, with a lateral window on the princi- 
ple of the cystoscope. There is also an arrange- 
ment for inflating the stomach to facilitate 
inspection. The technique closely resembles 
that of deep oesophagoscopy as regards anaes- 
thesia and position. Ulcers, bleeding-points, 
and malignant growths may be made out by 
this method in a certain percentage of the 
cases exammed. Charles W. M. Hope. 

CE80PHAQU8, AFFECTION8 OF. 

Under this title are included : 

1 . (EsorHAGiTis — Ulceration. 

2. (Esophageal Obstkuction. 

Scarring. 

Carcinoma. 

Diverticula. 

Dilatation. 

Spasm. 

3. (Esophageal Rupture. 

1. (Esophagitis 

Acute inflammation of the oesophagus may 
arise 8]>ontaneously, or as a symptom of 
general disease, or as the result of trauma. 


(1) Spontaneous ossophagitis is uncomnuUi. 

Two forms are recognized — (a) an acute in- 
flammation occurring in suckling infants with- 
out any discoverable cause, and (b) acute 
phlegmonous oesophagitis. This latter occurs 
in adults, and consists of a local or general 
swelling of the mucous membrane with puru- 
lent infiltration of the submucous tissue. The 
causal organism is probably a streptococcus. 
The siimptoms are fever, and pain which be- 
comes intense on swallowing ; the condition 
is usually rai)idly fatal. Owing to its rarity, 
the exact diagnosis is seldom made during life. 
Treatment is difficult ; it is impossible to 
influence the progress of the disease by local 
measures, but cocaine lozenges may be neces- 
sary to give relief. Leeches to the neck are 
useful when the u])per end of the oesophagus 
is involved. 

(2) Symptomatic oesophagitis is not un- 
common ; it is seen occasionally in most of 
the acute febrile diseases, e.g. diphtheria, 
enteric, smallpox. In these the condition is 
often masked by the severity of the general 
symptoms. 

Membranous oesophagitis is seen in several 
diseases. As a rare phenomenon, a true diph- 
theritic membrane occurs. More commonly 
the exudate is fibrinous ; it may accompany 
}>yfiemic conditions and pneumonia. 

Thrush may occur in the upper part of the 
tube, and must be remembered when a white 
membrane is found in this situation in wasted 
infants. 

In hysteria a fibrinous cast of the whole or 
part of the oesophagus has been known to form. 

The pain of symptomatic oesophagitis is 
slighter than that of the spontaneous phlegmo- 
nous variety. 

Local inflammation may arise round an 
impacted foreign body, or by extension from 
an inflammatory focus in the vicinity, e.g. 
mediastinal abscess. 

(3) Traomatism.— The swallowing of corro- 
sives is followed by acute inflammatory re- 
action, which is most severe at the natural 
narrowings of the lumen of the tube, vis. at 
its commencement, at the termination, and 
at a point 4 in. along its length. 

Ulceration is not imcommon. It is most 
often the result of injury from a foreign body, 
or the swallowing of corrosives. Natwa^, 
ulceration is most likely to occur in those 
situations where the lumen is narrowest. The 
symptoms are pain on swallowing, or inabii^ 
to swallow. Tuberculous ulceration is Sonili^ . 
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times seen as the result of swallowing tuber- 
culous sputum. Syphilitic ulceration may be 
produced in the secondary or tertiary stages 
of the disease, but is rare. Ulceration from 
the pressure of an aortic aneurysm is occasion- 
ally seen and leads to slight repeated haemor- 
rhages, followed after a few days or weeks, 
when the aneurysm ruptures, by one which is 
profuse and fatal. 

2. Obstruction of the QisopiiAcus 

(Esophageal obstruction may be divided for 
descriptive pur])OHes into that due (a) to 
changes outside the a*so])hagus, {b) to clianges 
in the oesophagus itself. 

The tymptomt of both groups are similar- - 
a difficulty in sw^allowing, accom])anied usually 
by the feeling that the food “ slicks ” some- 
where in its oesophageal course, and regurgita- 
tion ; pain is a variabh^ syriptom, but is 
rarely severe. If the obstruction be consider- 
able and has existed for some time, the (eso])ha- 
gus may undergo dilatation ahov(* tlie l<*vel of 
the obstruction, and food may accumuJate in 
the dilated j)ort-ion. ]b‘gurgitation may tlnis 
be delayed for some liours and fermentative 
changes occur. In such circumstances there 
may be some difficulty in deciding whetlicr the 
food has been returm'd from tlie stomacli or 
from the oesojdiagus. Two featu^<^s denote 
that it failed to reach tlj(‘. stomach -(^0 its 
alkaline or neutral reaction, {h) the absence of 
])eptone, showing that no gastric digestion has 
taken j)lace. 

The diagnosis of msophageal obstruction 
may be made with certainty by (1) o'sopha- 
goscopy, (2) bismuth-feeding and X-rays, (3) 
passing a bougie, (4) auscuiltation. 

(1) The OBsophayoscope affords visual evi- 
dence of the obstruction and may disclose its 
nature, but the method is one which requires 
no small degree of practical skill and is not 
without danger {see (EsoPUAGoscorY and 
Gastroscopy). 

(2) Bismuth-feeding is harmless and of great 
assistance. The patient, while in the uj)right 
position behind a fluorescent screen, is given 
a semi-solid mixture such as porridge or gruel 
which contains an ounce of bismuth oxychlor- 
ide. A more satisfactory “ meal ” consists of 
barium sulphate (120 gr., 8 grm.) intimately 
mixed with a teacupful of bread and milk. 
Bismuth salts, with the exception of the oxy- 
chloride, are not devoid of risk, whilst barium 
sulphate is quite inert, as well as less expensive. 

If an obstruction bo present the bismuth is 


seen as an opaque mass “ held up ” at the 
stricture, or possibly ])as8ing on through it 
in a thin stream. (Plate 45, Fig. 5, Vol. Ill, 
facing p. 556.) This method, besides confirming 
the presence of an obstruction, is helpful in 
estimating its degree and its length. 

(3) The use of the sound remains the method 
of most general applicability, in spite of its 
danger, and of its small degree of usefulness 
in indicating the nature or extent of the obstruc- 
tion. It is im]»ortant to use a sound wdiich is 
w'arm, rather flexi})le, and well lubricated, and 
to employ the minimum of force in j)as8ing it 
onw'ard. It is well to try to ])ass a sound of 
medium size first, for this is less likely than 
a small one to set u]) spasm, or to cause per- 
foration of the a'soi)hagus. Before jmssing 
the sound, a careful examination should be 
made to exclude the presence of an aneurysm. 

1'he most useful tyj)e of sound is that con- 
sisting of a thin flexible steel ribbon terminat- 
ing in a screw to wliich olivary “ heads ” of 
various sizes can he attached. A head can 
usually be found which will pass through the 
stricture. The distance between the level of 
ohstruction to ingress and egn‘ss indicates the 
length of tJie stricture. Jhdme withdrawing 
the sound, mark u])on it the 25oint in contact 
wdth the incisor teeth ; it is then })os8ible to 
jiieasure exactly tlie situation of the obstruction. 

(1) Auscultation .— entry of solid food 
into the stomach is audible if the stethoscope 
be ajiplied to the epigastrium or lOtli dorsal 
spine. The sound (the “ sw'allowing mur- 
mur ”) is heard normally six seconds after the 
bolus leaves the mouth, and any delay in 
transmission through tin; a^sojihagus may be 
disclosed by a delay in the pioduction of 
this murmur. Though not conclusive, tliis 
test is of some value. 

The causes of obstruction and the apjuo- 
jiriate irnddiods of treatment may be con- 
sidered under the following headings : 

(1) Scarring is most apt to produce obstiuc- 
tion at one of the three narrowest parts of the 
tube — at its commencement, at the fourth inch, 
or at its termination. The diagnosis is sug- 
gested by the history of the case. Treatment 
consists in gradual dilatation by the daily 
passage of bougies, or the frequent insertion of 
a Symonds tube for a jieriod of a few days. 

(2) Carcinoma has a tendency to occur at the 
narrow portions, but is most common in the 
lower third of the (Bso])hagus. The condition 
is seen chiefly in men of 40-50 years of age,' 
and its onset is insidious Pain is a variable 
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symptom. The diagnosis is made by the 
methods outlined above, by the extreme wast- 
ing, and occasionally by the presence of blood 
or of cancer-cells iijion the bougie. Even in 
an early stage secondary involvement with 
enlargement of the left supraclavicular lym- 
phatic glands may occur. The datigers of the 
condition are— progressive asthenia, the usual 
cause of death ; perforation of the oesophagus 
into the pleura or mediastinum, causing 
empyema or abscess, and haemorrhage from 
erosion of a vessel. 

Treatment . — Local excision is very rarely 
possible. Gastrostomy is a valuable measure 
for preserving nutrition, allaying thirst, and 
relieving the pain when ulceration has occurred. 
When the diagnosis is C(^rtain, gastrostomy 
should be performed without delay. 

(3) Diverticula an^ of two varieties- (n) con- 
genital pouches, {h) traction diverticula due to 
peri oesophageal scarring as the result of cica- 
trization of a mass of bronchial glands. 

Congenital pouches occur at the upper end 
of the tube, and are really pharyngeal in 
origin. Sometimes the (esophagus ends blindly 
at the level of the bron(dius, with whic^h 
the lower end communicates directly. More 
commonly, a local bulging only, at the upper 
end of the a*soi)liagus, is ])resent ; it arises 
from the posterior wall, and may give rise to 
an intermittent swelling in the ne(;k. 

Traction diverticula are formed at about the 
level of the bronchial glands. 

The diagnosis of diverticula rests upon inter- 
mittent difficulty in swallowing due to inter- 
ference by the pouch with the lumen of the 
(esophagus, the presence of an intermittent 
swelling in the neck relieved by the regurgita- 
tion of undigested food, and the appearance 
under X-ray and (esoj)hagoscopic examination. 
Successful surgical occrlusion is occasionally 
possible. 

(4) Dilatation as distinct from diverticula is 
occasionally seen. It may be uniform or local. 
The former variety occurs as a rare con- 
genital abnormality, or as an acute condition 
analogous to acute gastric dilatation. 

Local dilatations are liable to form above 
any oesophageal constriction and may be con- 
siderable in degree. Hypertrophy of the mus- 
cular coats of the tube is sometimes present. 
Symptoms of oesophageal obstruction accom- 
panied by the regurgitation of a large amount 
of material from time to time establish the 
diagnosis. 

Formerly included under this term were 


the cases of nervous inco-ordination of the long!-" 
tudinal and circular muscle-fibres of the oeso- 
])hagus in which orderly opening of the oardia 
is jirevented and obstruction occurs without 
hypcrtro 2 )hy of the circular muscle at the 
cardiac end of the o’lsophagus (achalasia of 
Hurst). 

(5) Spasm of the (esophagus occurs in nervous 
children, neurotic adults, tabes dorsalis, and 
some forms of gastric disease. 

In children of a nervous temperament, in- 
ability to swallow is a frequent complaint, and 
it may have reference to certain forms of food 
only, e.g. meat. The difficulty is psychical, 
but none the less real. It yields readily to 
■■ 8ugg(‘stion,'’ and, if no notice be taken of it, 
will usually c(‘,ase as suddenly as it commenced. 

A .somewhat similar difficulty is met with 
occasionally in adults, but is more resistant to 
treatment. Impressive treatments are advo- 
cated, and the best cure is by “ suggestion.” 
Starvation should not be resorted to, for the 
patients often take a delight in it, and after 
a few days lose all desire for food. 

(Eso})hageal spasm in tabes dorsalis, is un- 
common, and fortunately the difficulty is inter- 
mittent. No form of treatment can be relied 
u{)on, though cocaine lozenges are sometimes 
useful. 

“ Oardios])asm ” is a condition of spasm of 
the sihincter fibres of the lower end of the 
oesophagus, which are frequently greatly hyper- 
trophied. Tlie (condition sometimes dates from 
early infan(;y, and may cause regurgitation of 
food from the beginning of life. Enormous 
dilatation of the (esophagus may ensue. A long 
history of regurgitation, tightness in the chest, 
and “ asthma ’’-like attacks after meals, with 
})crhaps faintness, is sometimes obtainable. 
The diagnosis is made by the method described 
above. Treatment consists in the free use of 
sedatives and alkalis. The insertion of a 
weighted tube (i.e. a blind rubber tube con- 
taining mercury) into the oesophagus daily is 
sometimes successful in otherwise obstinate 
cases. The spasm gradually relaxes and allows 
the tube to slip into the cardia. 

3. Rupture of the (Esophagus 
(Esophageal rupture is extremely rare, ex- 
cept as the result of post-mortem decomposi- 
tion. Rupture of the healthy tube has beea^^ 
known to occur from prolonged vomiting. 
Occasionally rupture has complicated diseased 
conditions of the oesophagus, such as neofilswin 
or ulceration. 0. S. 
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CE80PHAQU8, FOREIGN BODIES IN 

{see Foreign Bodies in the Alimentary 
Canal). 

OLFACTORY SENSE, DISORDERS 

OF (see Smell, Disturbances of). 

OLIGURIA {see Urine, Variations in 
Amount of). 

OlVIODYNIA {see Mvalcjia). 

OMPHALITIS {see Umbilical Infection 
IN THE New-born). 

ONYCHIA {see Nails, Diseases of). 

OOPHORITIS {see SALriNGo-ooPHORiTis). 

OPACITIES, DEGENERATIVE {seeXiT- 
REous, Affections of). 

OPERATIONS, AFTER-TREATMENT 

OF, — The after-treatment of a patient who has 
been operated nj)on depends on the nature 
of the operation and the jiatient’s general 
condition. 

In a healthy patient some operations cause 
so little inconvenience, beyond the necessity 
of having to stay in bed for a sliorter or ]ong(‘r 
time, that it may be said that no after-treat- 
ment is necessary excejd kee])ing tlie bowels 
active and giving a light diet for a day or 
two. In severe or j)rolongcd operations and 
in feeble patients many conditions require 
attention. 

1. Pain. — This varies very considerably ; it 
may be in or near the wound, or in a region quite 
apart from tlie site of tlie operation. Pain in 
the lumbar region is a common cause of dis- 
comfort, It is best })reveiited by placing a 
firm pillow in that area during the operation 
if it is likely to be a prolonged one, or by seeing 
that the patient’s back is flat on the table. 
The pillow must not be so large as to increase 
the convexity forwards of the lumbar sj>ine, 
which should lie on the pillow comfortably and 
laxly. When the patient is put back to bed a 
firm, flat mattress and a small pillow under 
the lumbar spine give most relief. An india- 
rubber hot-water bottle well wrapped in 
flannel and placed under the back, and a 
change in position, are also often useful. Now 
that patients are placed in a more or less 
upright position, with tlie knees flexed over a 
bolster, after the immediate effects of the 
anessthetic have passed, this jiain does not 
seem to be so pronounced a symptom. Pain in 
the wound may be slight or severe, inter- 


mittent or constant, and is increased by 
such actions as movement, coughing, or vomit- 
ing. It is in j)art due to the stitches, cs{)ecial]y 
if these arc tied too tightly and ar(> of un- 
yielding material, such as silkworm-gut. It 
8eem.s to be an earlier and more ])ronounced 
symptom wlien the ])atient lias been anees- 
tlictized with gas and oxygen, the anaesthesia 
passing oil rapidly and the patient in conse- 
quence becoming quickly conscious of the pain. 
It is well, therefore, to infiltrate the operation 
area, especially if the abdomen is the site of 
operation, with a I- or 2-per-cent, sterilized 
novocain solution, before making the incision. 
The novocain should be injected into the 
different layers ; it certainly diminishes the 
after-pain. 

Aspirin (15 gr.) and iiotassiiim bromide 
(20 gr.), given ])er rectum in saline solution, 
are freqiKmtly quite sufficient to relieve pain. 
The. as])irin should be broken into a fine i)ow- 
der, and tlie combination of drugs repeated if 
necessary. Heroin (i’.,. or I gr.) given hypo- 
dermically is also useful. Tlie routine use of 
morphia is to he dejireeated : when it is re- 
quired, J or J gr. is often sufficient. It is 
better to give smaller doses and repeat them 
if necessary than to give a larger one, especially 
in abdominal operations, when ffatulencc is so 
liable to cause severe jiain for a day or two 
after the operation. The pain of llatulenre is 
best treated by a turj)entine enema (1 oz. to a 
pint of soaj) and water) or a jmrgative. 

2. Postansesthetic vomiting, when severe, 
may be treated by gastric lavage, using a pint 
of hot water containing a teasjioonful of bicar- 
bonate of soda. Alternatively, if this solution 
be drunk quickly, it will often stop the vomiting, 
The dose may be rejieated from time to time. 
Chloretone in 5-gr. cachets is sometimes useful. 

3. Taste and smell of the ansssthetic. 
— The patient may coui])Iaiu of the persist- 
ing taste of the anwsthetic. Slices of lemon 
to suck, or mouth-washes of glycothymoline 
or listerine, are valuable means of getting rid 
of the taste. Cllycothymoline and listerine are 
most efficacious if ajiplied all over the mouth 
by means of small swabs held in forceps. Oc- 
casionally the taste of the aneestlietic remains 
until the bowels are opened by a purgative. 

4. Hygiene of the mouth. — Particular at- 
tention should be paid to the condition of the 
mouth, especially after abdominal operations 
and those involving the buccal cavity. It is 
not uncommon for the tongue to be slightly 
coated for a day or two after any operation 
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but this quickly disappears when the bowels 
are opened. A clean, moist tongue is a good 
sign. When it remains furred and the patient 
is otherwise doing well, means must be taken 
to clean it. In the first j)lace, no food must 
be allowed to remain in the mouth ; after each 
meal the mouth should be ch^ansed by means 
of small dossils of wool or gauze soaked in 
some application and held in forceps. The 
teeth, tongue and gums are then successively 
gently rubbed over. Useful applications for 
this ])iirpose are sodium bicarbonate solution 
(10 gr. to 1 oz.), glycerin and lemon, listerine, 
and carbolic-acid lotion (1 in 80 or 1 in 1(X)). 
It may even be jiecessary to scrape the tongue 
with the handle of a spoon. In less .severe 
cases the use of a tooth-brush and a mouth- 
wash twice a day are sufficient. 

5. Position of the patient. — When the 
effects of the anaesthetic and the immediate 
shock of the operation have passed off, the 
position of the patient in bed has to be decided 
upon. In abdominal operations, in mouth 
operations, and in those on the ne(?k the 
upright position should be adopted ; the 
patient very quickly becomes accustomed to 
it, and is abhi to sle(‘p quite comfortably. 
The mattress must b(‘, firm and not allowed 
to sag ; fra(;ture boards should be used, when 
necessary, to 2 )revent sagging. An air ring 
under the buttocks is a source of much com- 
fort. A firm pillow or bolster should be jdaced 
under the thighs so as to flex the knees, the 
ends of the ijillow or bolster case being tied to 
the sides of the bedstead, and the lower end 
of the bed raised on G-in. or 8-in. blocks to 
prevent the j)atient from slipfhng down in 
bed. Several pillows supported on a bed-rest 
or a special frame should be used to juop the 
back, shoulders and head; there should be 
no S 2 )ace or “ hollow ” between the j)atient’s 
spine and the pillows. In such an o 2 )eration 
as amjmtatioii of the breast, the arm on the 
affected side should be placed and fixed at a 
right angle to tlie trunk, the forearm being 
left free and lying on pillows. After an ampu- 
tation the bedclothes should be so arranged 
over a cradle that the end of the stump 
is visible, and a tourniquet should be ke23t 
near at hand, in view of poirusible hsemorrhage. 
When the stum23 is exposed the bleeding at 
once becomes evident. 

6. Shock and collapse. — In these condi- 
tions the most important factor is the lowered 
blood- 2 )rc 8 sure, and therefore, whatever the 
cause or combination of causes leading to them. 


treatment is directed to raising and maintain- 
ing the blood-pressure. The lower end of the 
bed should be raised to a height of 12-18 in. 
and warmth applied to the extremities and 
trunk by means of hot bottles ; the head 
may be wrapped in a warm flannel and hot 
bottles placed near. A simple method of main- 
taining warmth, and one that can often be 
used in private houses, is to raise the bed- 
clothes by a cradle or old box, or any other 
convenient apparatus, and hang an electric- 
light bulb inside the space. With a little care, 
danger of burning the patient or the bed- 
clothes can be avoided. The heat of the bulb 
soon raises the tenq^erature under the clothes 
and maintains a constant fluj)ply of warmth 
for as long as necessary. The administration 
of saline solution into the axilla, or per rectum, 
or intravenously may be necessary. Which of 
the tlin^e methods is used depends to some 
<‘.xtent on the degree of the shock and col- 
laj)se. The introduction of the saline into the 
axilla is the simplest, and the fluid is quickly 
absorbed. A needle with a bore of 2 mm. is 
a useful size ; it should be inserted just below 
the anterior axillary fold and directed upwards 
and inwards. In an adult a pint to a pint and 
a half (!an easily be run in without danger 
of causing sloughing of the skin and fat ; in 
children a few ounces (4.-8) may be introduced. 
The tenseness of the swelling is the best indi- 
cation when to stop the flow. The patient may 
complain of a certain amount of pain after- 
wards. The same axilla may be used again. 

The rectal method is convenient for continuous 
infusion. The flow should be so regulated that 
about a pint per hour is injected, the liquid in 
the reservoir being kept at a temperature of 
105°- 110“ F., so that it will enter the rectum 
at about 100“ F. After three or four pints 
have been administered it is generally advis- 
able to stop the flow for two or three hours. 
An ounce of glucose may be added to each 
pint of the saline solution. 

If the intravenous method is used, it is essen- 
tial not to let the fluid run too quickly ; a 
needle with a bore of 1 mm. is a convenient 
size. The rate should be about one pint in 
fifteen minutes, and not more than three or 
four pints should be injected at one time. It 
is better to repeat the infusion than to give 
massive doses which might produce esdema 
of the lungs. Recent experiences show that 
better resets may be obtained by using a 
solution of gum arabic, 5 or 6 per oent^ in 
isotonic saline solution, and the possibility 



OPERATIONS, PREPARATION FOR 


using blood from another individual, especially 
when the shock and collapse is due to heeinor- 
rhage, should be borne in mind {see Trans- 
fusion). Pituitary extract (J 1 c.c.) may bo 
given hypodermically, and, when the patient 
is able to swallow, plenty of liquids, such 
as tea and hot water. (*S'cc also Shock and 
Collapse.) 

7. General treatment.— Patients often 
complain of abdominal distension and discom- 
fort from “ wind,” even when, clinically, there 
is no evidence of distension of the abdomen. 
A turpentine enema (1 oz. to the pint), given 
by a rectal tube insertf’id as high as ])os.sible, 
is the best means of relieving this sym 2 )tom. 
A soft rectal tube left in situ for some time 
often enables the flatus to ])ass. Pituitary ex- 
tract (J-1 c.c.) or eserine. salicylate r.V gr.), 
every four hours till four t-<^ six doses have 
been given, is someti mes beneficial . The bowels 
should be moved by a jmrgative —an ounce of 
castor oil is the most satisfactory one — usually 
on the morning of the third day. Subse- 
quently, infusion of senna pods is one of the 
best means of keeping the bowels open. 

Thirst is relieved by giving liquids and 
saline infusions. The. juice of a lemon or 
orange, or a(ud dr<)]Ks, are grat(‘ful to the 
patient and are efli<‘.acious. 

Retention of urine, particularly in woinen, 
after an abdominal ojjeration is a common 
experience. If the patient is constantly pa.ss- 
ing small quantities of urine, th<i bladder should 
be carefully examined for distension, and a 
catheter passed. The retention may continue 
for many days. 

8. Rarer complications » .such as parotitis, 
acute dilatation of the stomach, delayed 
anaesthetic poisoning, massive collapse of the 
lungs, etc., will all require special treatment, 
as described in other articles, ij, p Lego 

OPERATIONS, PREPARATION FOR. 

— In a short article it is impossible to discuss 
in detail the question of preparation for opera- 
tion, and each surgeon has his own particular 
method. Moreover the preparation, to some 
extent, varies with the precise nature of the 
operation, and modifications of it may there- 
fore be necessary. 

General mparation.^ — In hospitals and in 
modern nursing homes operating theatres are 
provided ; it is only necessary, therefore, to con- 
aider the preparation of a room in a private 
ie^uBe, The room selected should be a well- 
t'ghted one, preferably with a northerly aspect. 


and with a window near to which the operating 
table can conveniently be placed. The room 
should be capable of being warmed to a temper- 
ature of 70"' 75° F. All unnecessary furniture 
should be removed, and, if time permits, the 
carp(‘t should be taken up and the room swept 
and dusted. If, however, the operation has to be 
done at short notice, it is better not to stir 
up the dust, for it is that which gets into 
the w^ound that matters, and not that which 
remains outside. Most practitioners who oper- 
ate have a portable oj)erating table ; if not-, 
one can be hired from an instrument-maker. 
The operator should interview the nurse 
before she jjrocecds to the patient’s house, 
and giv^e his instructions as to dressings, 
pre.[)aration of the patient, provision of bowls, 
water, saline solution, and the lotions he 
W'ill require. In most cases it is desirable 
for the })atient to be in the nursing home, or 
the nurse to be in the house of the patient, for 
at least twenty-four hours before the operation 
is done, thus enabling the patient to become 
a(H?iistomed to the new^ surroundings and to 
become acquainted with those who will be in 
charge aft(*r the o])eration ; it giv(‘s tiim*, too, 
for the. })atient to be properly pre])ared. For 
some operations, such as gastro-enterostomy, 
and for old peojde, a longer time is desirable. • 
Except in grave emergencies the urine should 
be tested carefully, and, in the case of old 
people, the amount j)asse(l diem, its spe- 
cific gravity, and th(j amount of urea secreted 
should be determined, particularly if the oper- 
ation is to be a severe one or on any ])art 
of the urinary tract. An estimation of the 
efliciency of the renal fumdion should be made. 
In renal O])erations it is always desirable to 
know that the functions of each kidney arc 
efficient, es])ecially when nej)hrectomy is con- 
templated. By collecting tlui urines separately 
through ureteral catlieters tin*, functional effi- 
ciency of each kidney can be estimated. In 
oj)erations on the prostate and bladder the 
prognosis is very considerably influenced by 
the state of the renal function. While the 
chemical tests of renal efficiency are valuable, 
they must always be considered in relation to 
the clinical signs : severe thirst, a dry tongue, 
a rapid pulse, and persistent vomiting sugge^st 
impaired renal function. The chemical tests 
may suggest an efficient renal function, but the 
clinical signs may not be in accord with such 
findings. There are many different methods of 
estimating renal efficiency (see p. 339). In 
the present state of our knowledge the clinical 
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evidences of the functional efficiency of the 
kidneys are of as much importance as those 
obtained by chemi(‘al tests ; the latter have 
especial value wlien the urine of each kidney 
is separately t(‘sted. The j)resence of sugar is 
of great importance ; the choice of the anaes- 
thetic, the necessity of dieting before and after 
the operation, and of administering sodium 
bicarbonate by the mouth or intravenously, 
have to be determined. When the patient is 
feeble, or shock is present or likely to arise 
during or after the operation, means must be 
taken to combat it, such as rectal, subcutaneous 
or intravenous infusions. Recently, transRi.sion 
of blood has been em])loyed ; whether the 
method will become widely available in ordi- 
nary practice remains to be seen, but the intro- 
duction of the citration method increases its 
possibilities. It is the general custom nowadays 
to inject morphia (or one of its modifications) 
and atroj)ine from three-quarters to an hour 
before the administration of the anaesthetic is 
begun. After the hy]Jodermi<! has been given 
the patient should be kept absolutely quiet 
in bed, and at the projjcr time lifted gently 
on to the table ; he should not be allowed to 
walk to the table. 

In all operations on or about the mouth and 
on the gastro-intestinal tract, s])ecial care should 
bo taken to render the buccal cavity as free 
from germs as jxissible. Stumps and de(;ayed 
teeth should be removed ; tartar should be 
scraj)ed away, and the teeth and gums care- 
fully cleansed by means of swabs held in 
forceps. Bicarbonate-of-soda lotion (10 gr. to 
1 o/.), followed by carbolic (1 in 80), is useful 
and efiicjiont. Mouth- washes may also be em- 
ployed, and the tongue should be cleansed, 
the handle of a spoon being used to remove 
the fur and coating. 

For purgation before the ojieration, castor 
oil (1 oz.) is the best drug. It should be given 
on the afternoon or evening before the opera- 
tion. Few patients refuse to take castor oil 
or profess to be unable to swallow it. Given 
in brandy or with lemon it is almost tasteless, 
and the last jiortion remaining in the mouth 
can be removed by eating a biscuit, brushing 
the teeth, or sucking a slice of lemon. After 
it has been administered, light, easily digested 
food only is permissible ; the kind of food 
depends upon the nature of the operation, for 
a patient who is to have an operation on the 
stomach requires food different from one who 
is to have an operation on the kidney. As 
regards nourishment, it is now quite usual to 


allow the patient to have tea or beef tea, 
about 4-6 oz., as late as ft couple of houn 
before the o{)eration is performed. A soap-and- 
water enema should always be given on the 
day of the operation, and, when the rectum is 
the site to be operated upon, more than one 
is usually required to complete the evacuation 
of that part of the bowel. In operations on 
the stomach it may be necessary to wash out 
the viscus completely ; in that case nutrient 
enemata and salines per rectum are given. 

Different methods of local preparatioii are in 
vogue. Iodine and picric acid are most fre- 
quently used, but I do not think that they arc 
superior to the older antiseptic method. They 
have, perhajis, one advantage in being dry ” 
methods. Whatever method is used, the part 
should be well washed with soap and water 
and all extraneous dirt removed. Shaving the 
hair, as much as may be required, should never 
be omitted. Before the iodine (2 per cent in 
rectified spirit) is applied, the water and soap 
should be removed by washing the part with 
methylated spirit. If picric acid is used the 
operation area should be cleansed with soap 
and water, and a compress of a l-|>er-cent. 
solution ap 2 )lied some hours before the opera- 
tion, the j)art8 then being treated with a 
3- per-cent, solution of the acid in methylated 
spirit. The advantages of jiicric acid are that 
it penetrates more deeply into the tissues and 
does not cause desquamation of the skin. 
Some patients are very susceptible to iodine, 
and suffer severe pain and discomfort from the 
local effects of an acute dermatitis. Double 
cyanide gauze should never be employed after 
the operation as a dressing, if iodine has been 
used for the skin ; it is not unlikely to produce 
an intense dermatitis which may be mistaken 
for erysipelas. 

In operations on joints, especially the knee, 
where the skin is thick and rough, every care 
should, of course, be taken to cleanse the skin 
from dirt before the operation. This means 
that, except in acute suppuration, the pre- 
liminary treatment should extend over two or 
three days if the skin is dirty. Frequent wash- 
ing and the use of turpentine or ether to remove 
the dirt should be employed before the anti- 
septic preoperative dressing is applied. After 
the dirt has been removed, the all round, 
as well as above and below the joint for some 
distance, should be washed with l-m-20 car- 
bolic, and then 1 -in-2,000 perchloride of mer- 
cury should be applied for some hours. If 
iodine is employed, the same careful deanmng.^ 
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of the skin by soap and water and turpentine 
or ether should be carried out, and the iodine 
allowed to dry before beinpj covered with steril- 
ized gauze. At the operation a fresh coat of 
iodine is applied all round the joint. 3'he 
same precautions nmst be taken if picric acid 
is used. The “ carbolic method ” is, in my 
opinion, the best, and I can only condemn the 
perfunctory application of iodine, which is not 
infrequently employed only just before the 
joint, is openwi. ‘ j j, 

OPHTHALMIA NEONATORUM (-we 
Conjunctivitis). 

OPHTHALMIA, SYMPATHETIC (srr 
Uveal Tract, AFFE<'TT^)^s of). 

OPHTHALMOPLEGIA.- Paralysis of the 
ocular muscles may be due to lesions of the 
motor nerves that supply them-^that is, the 
third, fourth, and sixtli cranial nerves — or of 
the nuclei from which these nerves s))ring. Any 
one of the muscles may be ])uralysed alone, or 
two or more may suffer at ihc! same time ; this 
is likely to be the case when tiie third muve, 
which inn(‘rvates several of the (‘xternal ocular 
muscles, is aliect(*d, or wlien more than on(‘ 
nerve is involved by disease. 

The symptoms of ocular palsy are 
tion of the movement of the eye in the direction 
in wlii(di it is normally rotat(.*d hy the paretic, 
muscle, and consequent squint or strabismus, 
but this is visible only when the patient looks in 
a direction that would require the action of the 
affected muscle. As a result of tlie squint or 
non-parallelism of the visual axes, any object 
that forms an linage at the macuila of the 
normal eye also throws an image on some other 
non-corresponding ])art of the retina of the 
other eye, and the patient consequently pro- 
jects two images of that object externally, and 
therefore sees double or has diplopia. Further, 
on attempting to employ the, weak muscle he 
misjudges the position in s[)ace of the object 
seen, or has erroneous projection ; if then lie 
tries to touch the object his finger goes in a 
wrong direction, the error being always in the 
direction of action of the affected muschL 
Diplopia and erroneous projection arc always 
the most troublesome symjitoms of an ocular 
palsy. 

It is by a study of the diplopia that we can 
determine which muscle or muscles are affected 
if the palsy in not obvious on movement. The 
rules that guide us are these : When an abduc- 
juusole is weak, and there is consequently 


a convergent squint, the diplopia is liomonym- 
ous — that is, the image seen by the right eye 
is to the right of that secui by the left ; while 
in a diverg(mt squint duo to Aveakness of an 
adductor the diplopi}! is crossed. Similarly, if 
there is ]>aresis of an elevator muscle the image 
secui hy the affia ted eye is higher than that of 
the normal, and when a depressor is feeble the, 
image is ])r()j(‘( ted too far downwards. In the 
second place, the images separate farther on 
looking in that direction in which the weak 
muscle, comes into action ; and finally, when 
tlie images are side by side and the diplopia 
is liomonyjnous, the false image belongs to 
the eye of that side towards which movement 
increases the distance between tin* images, or, 
if the dijdopia is crossed, to the other eye. 

Paralysis of the third nerve may result from 
lesions affecting any j)art of the nerve or its 
nucleus. The most common cause of a nerve 
lesion is basal meningitis, especially sy])bilitic 
meningitis, as the ijiter 2 )eduncular s])ace through 
which the, n(‘rve passes is onc! of the coiiimonest 
sites of this disease. Injury to the skull, par- 
ticularly if th(‘ base is fraettured, often produces 
either a, ])artial or a total ])alsy which is fre- 
quently ti’ansieut ; it may be due eitluT to 
direct injury of the luuve or to haemorrhage 
into its siieatli. I'lie juu’ve may also he dam- 
aged hy thromho,sis of the (*avernous sinins, 
coin})re.s,s(‘d by aiuMjrysius or dilatations of the 
carotid artery, involved in an inflammatory 
})roce.ss or growth in the orbit, or in periostitis 
of the sphenoidal fis.sure. A nuclear palsy may 
re.sult from liwmorrhage or tumour in, or com- 
pre.s,sion of, tlie iqiper part of the, midhrain, or 
from ijiflammatory lesions hercL The juost com- 
mon of the latter art; polioenct'.phalitis su]R;rior, 
w'hicli occurs in chronic alcoholism, and Ictliargic, 
encejihalitis, wliicli has a jiredilection for the 
grey matter of the midhrain. There is also a 
form of ]irogn;ssivc nuclear o])hthalmoplegia 
which involves the third as w'ell as the other 
ocular nuclei ; its jiathology is a chronic de- 
generation of the cells of the nuclei. A form 
of recurrent ocular palsy which involves mo,st 
commonly the third nerve is not uncommon ; 
as it is gcn(;rally associated with unilateral 
headache it has been termed ophthalmoplegic 
migraine. Kecovery from the first few attacks 
is usually complete, but after repeated attacks 
some of the muscles are likely to become per- 
manently paralysed. Finally, third-nerve palsy 
is common in certain nervous diseases, particu- 
larly in tabes and disseminated sclerosis. In 
tabes some or all of the muscles supplied by 
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the nerve may he weak, or the palsy may be 
total and complete ; it may be due to an asso- 
ciated chronic, or gummatous meningitis that 
involves tlie trunk, or to a nin Jear degenera- 
tion. The fornun* is i)robabIy tin* cause of the 
temporary j)alsi(‘s that oe(“iir in this disease. 
In disseminated sclerosis the ])aralysis is gener- 
ally partial and slight, and often transient. 

The symptoms depend on whether the palsy 
is partial or complete. When it is complete, 
all the external ocular muscles arc paralysed, 
except the external rectus and the superior 
oblique, and the only movements that remain 
possible are outward deviation by the former, 
and downward and outward rotation by the 
latter. As the levator palj)ebrarum is also 
powerless, there is ])tosis and the lid cannot 
be raised. The internal ocular muscles, too, 
are })aralysed ; the pupil is dilated and fails 
to contract when light is thrown into the eye 
or on attempting to converge, and the pow'er 
of accommodation is abolished. In partial 
])alsies certain only of the external or intrinsic 
muscles may be aflected, or some or all of them 
may be merely weak. Occasionally only the 
external muscles are involved, or the intrinsic, 
alone may suffer ; this local internal or external 
oi)hthalmoplegia is more common when the 
disease is limited to the nucleus. 

Iridoplesda* or j)alsy of the iris, becomes 
obvious in disturbanc(‘s of its refl<*x action. 
The light reflex is obtained by throwing light 
into, or suddenly uncovering one eye in a 
bright roojM. The pii[)il of this eye contracts 
at once, and normally remains contracted — 
the direct reflex ; and if the nervous connexions 
are normal the pu])il of the other eye also 
becomes small— the consensual reflex. The 
I)ath of this reflex is through the. oj)tic nerve, 
both o])tic tracts, 2)robably the anterior quadri- 
geminal body, and tlie anterior part of the 
third nucleus, and a lesion in any of these 
])arts may abolish it. It is absent in blindne.ss 
due to retinal or optic-nerve disease, and when 
the third nerve is paralysed. But it occurs 
apart from blindness and ocular palsies, and 
is then probably due to an affection of the 
fibres that connect the anterior quadrigeminal 
body with the third nucleus. Then the pupil 
still contracts on accommodation. This iso- 
lated reflex inactivity to light is known as the 
Argyll- KolHirtson sign. It is very common in 
tabes and general j)aralysis, but occurs also 
in cerebro-spinal syphilis and, more rarely, in 
chronic alcoholism. Lesions of the anterior 
jmrt of the midbrain also produce it. 


Accommodation iridoi^egia. — The pupil nor^ 
mally becomes smaller on accommodation, but 
this reflex or associated contraction is lost 
when the third nerve is paralysed or its 
nucleus damaged. Accommodation may be im- 
])ossible too, but this is not always so ; in tabes 
the pupil occasionally fails to contract, though 
the power of accommodation is preserved. 

Cydoplegia, or loss of accommodation, also 
results from lesions of the third nerve or its 
nucleus, or of the ciliary ganglion or short 
ciliary nerves. It is most commonly seen as 
part of a third-nerve palsy, but it also occurs 
as an isolated phenomenon in diphtheritic palsy. 

Trochlear palsy. — ^An isolated palsy of the 
tro(flilear or superior oblique muscle is rare. 
The fourth nerve, whic;h innervates it, or its 
nucleus may be involved by tumours, hsemor- 
rhages, or softenings in the region of the pos- 
terior quadrigeminal body, or the nerve by 
meningitis, trauma, and other lesions in its 
intracranial course, or by a neuritis secondary 
to a cellulitis or periostitis of the orbit. 

The downward and outward movement of 
the eye is affected, and homonymous diplopia 
occurs on turning the eye in this direction, the 
false image being lower than, and its upper end 
tilted towards, the true. To avoid the incon- 
venience that the diplopia produces, the head 
is generally, tilted forwards and towards the 
sound side. 

External rectus palsy. — The sixth or abducens 
nerve is probably the most commonly affected, 
as its long intracranial course, from the lower 
margin of the pons to the sphenoidal fissure, 
exposes it to many pathological conditions. 
The nerve may be involved in pontine haemor- 
rhages, softenings, and tumours, and its extra- 
medullary portion often suffers in meningitis, 
meningeal haemorrhages, and basal fractures ; 
it is frequently paralysed, too, when intra- 
cranial pressure is raised by cerebral tumours 
or other causes, as it is then compressed be- 
tween brain and skull, or stretched owing to 
the backward displacement of the brain-stem. 
The symptoms are a convergent sqiiint with 
defective outward movement of the affected 
eye and homonymous diplopia. 

Combined ocular palsiee. — More than one of 
the ocular nerves may be paralysed at the same 
time ; this is particularly likely to happen when 
they are involved by disease at the base of 
the brain, or in the neighbourhood of the 
sphenoidal fissure, where they run close to- 
gether. A common cause of this oondit^ 
is basal meningitis, especially the syphtittid r 
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variety. It also occurs as a result of nuclear 
disease, both in inflammatory affections as 
polioencephalitis and lethargic encephalitis, 
and in that primary degeneration of the nu- 
clear cells which constitutes j)rogressive nuclear 
ophthalmoplegia. It may be also due to 
orbital cellulitis and periostitis. 

Conjugate ocular palsies.— Instead of paraly- 
sis of the individual muscles we may find 
the movements of both eyes limited or lost 
in one or more directions, but as the defect 
of movement is equal in the two (jyes the optic 
axes remain parallel and di])lopia does not 
occur. 

The most common conjugate ])alsy is that 
of lateral movement. In the neighbourhood 
of each sixth nuc^leus, near the floor of the 
fourth ventricle, there is a centre that receives 
the voluntary impressions which excite lateral 
deviation of both eyes to the same side ; from 
this supranuclear centre one system of fibres 
paases to the sixth nucleus on the same side, 
and another, probably through the dorsal 
1 ongitudinal bundle, to that part of the third 
nucleus from which the fibres that su})])ly the 
opposite internal rectus arise. A lesion of 
this supranuclear centre makes it im})Ossible 
for the patient to turn his eyes towards the 
affected side, but the muscles thems(Oves are 
not paralysed, as the internal rectus still 
contracts on accommodation. 

Conjugate palsies of the upward and down- 
ward movements of tlie eyes are a frequent 
result of midbrain lesions, but the actual posi- 
tions of their supranuclear centres have not 
been yet determined. The reflex contraction 
of the pupil to light is generally lost with con- 
jugate paralysis of upward movement, and the 
power of accommodation with weakness of the 
conjugate downward movements. An asso- 
ciated loss of convergence and accommodation 
is sometimes due to more posterior lesions in 
the midbrain. 

Treatment* — The treatment of ocular pal- 
sies is that of the conditions to which they 
are due. Syphilis, as the most common cause, 
should be always considered. Diplopia, which 
is the symptom that gives the patient most dis- 
comfort, can be controlled by wearing a shade 
over the afiected eye. gonDOU Holmes. 

OPHTHALMO80OPY (see Eye, Examina- 
tion of). 

OPIUM POISONING (see Poisons and 

Poisoning). 
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OPSONIC INDEX (/fcc Serological Diag- 
nosis). 

OPTIC ATROPHY.—The essential feature 
of optic atroj)hy is degeneration of the nerve- 
fibres in the o|)tic nerve, as shown by increasing 
pallor of the disc and diminution of the visual 
functions. In optic neuritis and papilloedema 
the increased redness of the optic disc is duo 
entirely to hypersemia ; the veins and capil- 
laries are dilated and new capillaries form on 
the disc. But in optic atrophy the whitening 
of the nerve-head is due only in part to diminu- 
tion in the size of the vessels, and in some cases 
is due mainly to repla(;ement of normal nerve 
tissue by neuroglial tissue ; there may be 
marked pallor of the disc before there is any 
sensible diminution in the blood supply. 

Of die atrophies are commonly subdivided 
into two main classes — (1) primary, (2) second- 
ary or consecutive (Plate 23, Figs. 1, 2). 
A primary atrophy is defined as one in 
wdiit-h the. atrophic changes apfiear in the 
0 ]>tic. di.se without any pre-existing inflam- 
mation or (rdema of the disc. A secondary 
atrojihy is one which follows on, or is con- 
secutive to, a preceding papillitis or papilhn- 
dema. The subdivision is a misleading one, 
and should be abandoned, if for no other 
reason than that in many cases of atrophy 
following paj)illoedema with swelling and 
haemorrhages the disc may later show no signs 
of the pre-existing condition. The edges of the 
disc may be clear-eut without disturbance of the 
retinal pigment, the lamina eribrosa may show 
up clearly at the bottom of the white disc and 
the vessels present no change beyond a simide 
diminution of calibre. Moreover, a papilloe- 
dema may exist and may leave traces after 
its subsidence, and yet the atrophy may not 
be the result of the papilloedema but a coinci- 
dent effect of pressure exerted on the intra- 
cranial portion of the nerve, as by a pituitary 
tumour. Indeed, it is not unusual to see in 
such cases a papilla*deina developing in an 
eye in which the optic atrophy is already 
present. 

Logically the term jirimary atrophy ought 
to mean the condition resulting from the 
direct action of some destructive process 
(pressure, trauma, or toxin) on the nerve- 
fibres themselves, and secondary atrophy should 
denote that the degeneration of the nerve- 
fibres is the consequence of some previous 
process, such as inflammation or degeneration, 
taking place in some structure or structures 
on which the nerve-fibres are dependent. On 
2 




1, Primary optic atrophy. 2, Pepilloedema aubsiding into secondary optic atrophy. 
3, Papilloedema with swelling of the disc, hemorrhages and exudates. 4, Albuminuric 
neuro-retinitis. 5, Diabetic retinitis. 6, Retinal arterio-scleroeis. 


Plate 23. -THE FUNDUS OCULI IN VARIOUS DISEASES. 
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this basis the true primary atrophies would 
be those occurring in glaucoma, high myopia, 
tabes, and lead or arsenical poisoning, or when 
there is direct pressure on the nerve in any 
j)art of its course. The secondary atrophies 
would include the post-neuritic and post- 
pa pill (jcdematous forms, those following on 
retinal and choroidal inflammations and de- 
generations, and atrophies from vascular causes 
and retrobulbar inflammations. It would, how- 
ever, be much better, as I have said, to abandon 
the use of tin; terms ])rimary and secondary 
altogether, and to classify the optic atrophies on 
the basis of tin? place of action of the primary 
cause. On this principle we get four main 
classes : 

1. Atrophy due to causes acting at the 

optic disc. 

2. Atro})hy of intra-ocular origin (ascend- 

ing atroj>hy). 

3. Atrophy of retro-ocular origin (de- 

scending atrophy). 

4. Atro])hy due to causes acting directly 

on the nerve-fibres. 

Where a condition such as optic atrophy 
may result from many different causes, any 
attem})t at a simplified classifi(^ation is open 
to criticism. The one 1 have suggested does, 
however, enable us to group together tho.se 
cases which are allied to one another in their 
causation. 

1. This class, in which the atrophy is due to 
causes acting at the disc itself, includes cases 
consecutive to optic neuritis and papilhndeina, 
cases of glaucoma, and a small number of cases 
occurring in high myopia. In oj)tic neuritis 
and papillcpdema a swelling and degeneration 
of nerve-fibres takes place, the neuroglial ele- 
ments proliferate, and the newly formed con- 
nective tissue that results contracts down and 
constricts the remaining nerve and vascular 
elements in the. disc. In this form of atrophy 
the disc has an opaque solid look and the 
vessels are diminished in calibre. The swelling 
usually invades the retinal tissues for some 
little distance round the disc, and the after- 
effect of this disturbance is to produce an eroded 
appearance of the retinal ])igment at the edges. 
In glaucoma the increased intra-oeular pressure 
acts on the nerve-fibres, the lamina eribrosa, 
and the blood-vessels, and the yielding of the 
lamina eribrosa results in further disturbance of 
the nerve-fibres by stretching them over the 
more unyielding edge of the sclera. The result 
is a pure atrophy, with recession of the disc, 
and with the lamina eribrosa showing up 


clearly at the bottom of the oup. An almost 
indistinguishable appearance is rarely seen in 
cases of high myopia. 

2. Atrophy of intra-oonlar origin (atoanding 
atrophy). — The great majority of lie nerve- 
fibres of the optic nerve arise from the ganglion 
cells of the retina. Retinal degenerations will 
consequently give rise to atrophy of these 
fibres. In its most typical manifestation the 
atrophy resulting from retinal degeneration 
j)roduces a curious wavy appearance in the 
disc. These retinal degenerations may be 
primary, as in retinitis pigmentosa and amau- 
rotic family idiocy ; or secondary to retinal 
or choroidal inflammations, interference with 
the retinal blood supply as in embolism of the 
central artery, arterio-sclerosis, or spasm of 
retinal arteries as occurs in cases of quinine, 
aspidium-filix-mawS and lead poisoning. 

3. Atrophy o! retro-ocular origin (descending 
atrophy). — The optic nerve is liable to direct 
injury in any i)art of its c.ourse, but the com- 
monest form of trauma is a basal fracture of 
the skull tearing the nerve in the foramen. 
The rupture may be complete or partial. The 
evidences of ru])ture of the oj)tic nerve are 
lo.S8 of vision- with complete loss of reaction 
of the pupil to direct light but good consensual 
reacrtioii. The obvious signs of atrophy of the 
disc do not. show for several weeks. The disc 
becomes white all over, with the lamina crib- 
rosa clear and no immediate diminution in 
the calibre of the vessels. Haemorrhage into 
the nerve sheath without actual rupture may 
cause atrophy. 

Pressure on the nerve will cause atrophy 
and may arise (a) from orbital tumours, either 
intra- or extraneural ; (6) in the foramen, from 
bony thickening or from arterio-sclerosis of the 
ophthalmic artery ; (c) the most important, 
from intracranial tumours pressing directly on 
the nerve. These may be either frontal, tem- 
jjoro-sphenoidal, pituitary, or third-ventriclo 
tumours. But intracranial tumours may also 
indirectly cause pressure on the nerves or 
chiasma by leading to distension of the floor 
of the third ventricle. Aneurysm or sclerosis 
of the internal carotid, again, may be a cause 
of atrophy. 

Inflammation . — ^Atrophy of the disc results 
from inflammation affecting the nerve in any 
part of its course. If the inflammation attacla 
the nerve immediately behind the bulb, i.e. 
after the central retinal vessels have entei^ 
the nerve, there is nearly always papillitis^ 
and this may modify the subsequent appsmr-: , 
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ances of the atrophy. The neuritis may be 
(a) acute, axial or peripheral, and due to causes 
acting in the orbit, foramen, or intracranially ; 
or (6) chronic, as the toxic amblyopias, due to 
alcohol, tobacco, etc, (There is considerable 
doubt whether tobacco amblyo])ia should not 
be included among the atroi)hies of intra- 
ocular origin, as there is some evidence that the 
primary changes j)roduced by tobacco i^oison- 
ing are retinal.) Disseminated sclerosis is one 
of the commonest causes of retrobulbar neuritis 
and the consequent atrophy, and probably 
Leber’s familial atrophy should be included 
in this group, though Fisher has })roduced 
some evidence to show that the latter belongs 
to the group of pressure atrophies and may 
be caused by pituitary swelling. 

4. Atrophy due to causes acting on the nerve- 
fibres primarily and directly. — In this class is 
included the very large number of cases of 
tabetic atrophy. The toxin of tabes seems to 
act directly on the nerve-fibres, killing them. 
In these (;ases the disc may become very pale 
and the visual loss be very pronounced without 
any interference with the retinal circulation. 
Later, when the retinal d(^generation has ad- 
vanced, there naturally follow's a slirinking 
of the blood supply. TJie disc has a bluish 
tinge in its pallor and may show a slight cup- 
ping, with the pitting of th(‘ lamina cribrosa 
visible in its whole extent. Ceitain poisons, 
such as the arylarsenates, soamin, atoxyl, and 
other arsenical preparations and lead, also act 
directly on the nerve-fibres. 

I have not attemi)ted, in the space at my 
disposal, to do more than sketch the more 
important causes of optic atrophy, and there 
remains a considerable residuum of cases in 
which the etiological factor is indefinite or 
unknown. 

The diagnosis of any case must depend not 
only on ophthalmoscopic examination and a 
full investigation of the visual functions, in- 
cluding the pupil reactions, the fields for 
white and for colours, and the light sense, but 
also on evidence from other disturbances, 
especially of the central nervous system ; only 
then can any prognosis be given or treatment 
decided upon. The latter will be directed to 
the underlying causes. 

OPTIC ATROPHY, FAMILIAL (syn. 
Lobsr ’8 Disease). — This rare disease is charac- 
terized by a familial tendency, and the rapid 
onset of amblyopia due to deterioration of 
central vision in both eyes. It is almost in- 


variably transmitted through the female, and 
affects predominantly males. The symptoms 
may appear at any time from childhood to 
the sixth or seventh decades, but they develop 
most commonly about the age of twenty ; 
many cases, however, commence at the age of 
puberty, and in women at the menopause. 

Symptoms. — The first indication of the 
disease is usually a mistiness of central vision 
in one eye, whicli increases rajiidly until with- 
in a few weeks sight is lost or greatly reduced. 
The second eye is occasionally affected simul- 
taneously, but more commonly a few days or 
weeks later. In many cases the loss of cen- 
tral vision is complete, but periph(‘ral vision 
usually remains intact, though there is occa- 
sionally a concentric; contraction of the fields 
too. It leads, very rarely, to total blindness 
of one eye. If the fundi are examined at the 
onset the discs may appear hypersemic and 
swollen ; later they become pale, especially 
on the temporal sides. 

The condition usually becomes stationary 
and permanent within a few weeks, but a cer- 
tain number of cases regain a fair amount 
of central vision. 

Leber recognized that tins form of blindness 
occurs chiefiy in neuropathic familicis, but 
evidences of nervous disease are rarely asso- 
ciated with it ; occasionally, however, patients 
complain of dull aching pains, or of numbness 
or iiarcestliesiffi in their limbs, and in a certain 
number the knee-jerks and other tendon- jerks 
are absent. 

Pathology. -The symj)toms are those of 
bilateral retrobulbar neuritis, but very little 
is known of the exact pathology. I’he disease 
has been stated to be due to a central retinitis, 
but of this tluin* is no (;vidcnc-(;. Fisher has 
suggested that the central scotomata may be 
j)roducod by the pressure of an enlarged 
pituitary gland on the chiasina, such (*nlarge- 
ment being possibly connected with such 
changes in tie; sexual glands as occur at 
puberty and the nien()j)ause. 

Treatment.— The adininistration of strych- 
nine and other tonics lias been found useful 
in some cases, but a tendency for the symptoms 
to regress spontaneously must not be forgotten. 
Organotherapy with thyroid and pituitary 
extracts has been tried, but without much 
success. During the jieriod of development 
the patient sliould be kejit at rest and on a 
light diet, and diaphoretics should be tried. 
Later, when the condition is established, 
treatment is futile. Gordon Holmes. 
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OPTIC NEURITIS AND NEURO- 
RETINITIS. — A variety of pathological 
changes in the optic disc and the adjacent 
retina are grouped together under the general 
heading of “ optic neuritis and neuro-retinitis.” 
Some of these arc true inilannnations, to which 
the term neuritis or neuro-retinitis in its 
narrower sense may be aj)j.)lied, but in many 
the })rin(ipal change is a mechanically pro- 
duced (rdema, the evidences of inflainmation 
found pathologically being only secondary and 
subsidiary in nature. For these reasons it is 
advisable to subdivide the subject into groups 
according to the nature and site of the patho- 
logical changes. 1 propose to deal with it 
under throii main headings : 

]. Simple a'dema of the ])U])illa (paihlloe- 
dema). 

2. Inflammation of the oj)tic nerve : 

(r/) Involving the ])apilla (papillitis). 
(fj) Not involving the pai)illa (retro- 
bulbar neuritis). 

Ji. Primary inflammation or cedema of 
the retina spreading to and involving 
the papilla (neuro-retinitis). 

1. Under the heading of papilloodema comes 
the largo and important group of cases which 
in the older textbooks was des(;ribed as optic 
neuritis. In these (!ases we find a simple 
swelling of the optic disc with venou.s en- 
gorgement and sometimes with hajiiiorrhages 
(Plate 23, Fig. 3), accom])anied by little 
or no disturbance of visual function in the 
earlier stages, though, if unrelieved, leading 
afteiw'ards to oj)tic atrophy and gradual blind- 
ness. Papilluedema is the most important 
sign of the existence of a tumour or abscess in 
the intracranial cavity, or of an intracranial 
disease producing raised intracranial jjressure. 
It is found in 80 per cent, of all cases of brain 
tumour, and varies in severity according to 
the site of the tumour. The main factor 
in its causation is the raised intracranial pres- 
sure, which is communicated through the optic 
foramen to the nerve sheath, with the result 
that the ])ressurc in the central vein of the 
retina has to rise in order to maintain the 
patency of that portion of it which lies in 
the nerve and crosses the nerve sheath. The 
lamina cribrosa prevents the raised sheath-pres- 
sure from affecting the intra-ocular pressure ; 
consequently, inside tlie eye we find a raised 
venous and capillary blood-pressure with a 
normal tissue-pressure, and we get increased 
lymph-formation into the tissues adjacent to 
the lamina cribrosa. At the same time, as the 


main, if not the only, channel of drainage el 
lymph from the retina and optic disc is into 
the nerve sheath, the increased pressure blocks 
its escape, so that we have an increased lymph- 
formation with diminished lymph-drainage re- 
sulting in oedema. This oedema shows itself 
mainly in the looser tissues of the optic papilla, 
causing them to swell up and project forwards 
into the eye. It spreads along the optic nerve- 
fibres into the retina, sometimes for a consider- 
able distance. It obscures the edges of the 
disc and biuies the arteries, but the dilated 
turgescent veins are usually bulged forwards 
with the swelling, and the dilated capillaries 
give rise to pronounced hypereBinia of the disc, 
so that it becomes indistinguishable in colour 
from the surrounding retina. The oedema in 
some cases becomes so great that it lifts up 
the iiiembrana liniitans interna from the nerve- 
fibre layer, and it may run from the edge of 
tiie disc in a wedge-shaped area to the macula, 
where it settles down into a series of radiat- 
ing iintis of bright white irregular dots and 
blotches, forming the so-called macular fan. 
The raised venous pressure gives rise to 
heemorrhagtvs ; in some cases these are striate 
in character owing to extravasations in the 
nerve-fibre layer, or they may be more blotchy 
and dusky when they develop in the outer 
molecular layer. Very large hsemorrhages in 
the nerve-fibre layer may lift the membrana 
limitans interna ; thus they lose their striate 
character. The nerve-fibres themselves lying 
in the wdematous fluid begin after a time to 
swell up and become varicose, and as these 
varicosities increase in size the fibres disin- 
tegrate and form soft whitish areas of de- 
generation, in which the so-called cytoid 
bodies are found. Gradually across the lines of 
greatest strain and distension neuroglial prolifer- 
ation takes place and secondary inflammatory 
changes may appear ; then the disc begins to 
take on a whitish opalescent appearance, while 
the smaller arterioles and capillaries diminish 
in calibre. Vision rapidly decreases as this 
opalescence increases, and when this stage is 
reached there is little hope of restoring func- 
tion by relief of pressure. The increase of 
neuroglial tissue is usually steadily progressive, 
and as it contracts down and as the vessels 
diminish in calibre the remaining nerve-fibres 
are gradually more and more atrophied nnril 
complete blindness results. 

In cases of cerebral tumour, however, the 
visual function may be interfered with at ha 
earlier stage and in a difierent method ffW 
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the one above described. Frequently a his- 
tory of attacks of temporary amblyoi)ia is 
given ; the blindness may be momentary or 
last for a few minutes, often accompanied 
by increased headache, giddiness, and sick- 
ness. These amblyopic attacks may actually 
precede the onset of pa pill oedema, and arc most 
])robably due to internal hydrocephalus dis- 
tending the floor of the third ventricle so that 
it pre-sses on the chiasma and blocks conduc- 
tion. In some cases, especially in subtentorial 
tumours, this pressure, instead of being inter- 
mittent, may become constant, and the vision 
is seriously interfered with. Relief of the intra- 
cranial pressure in such cases may give rise 
to rapid restoration of function, but when the 
interference with vision is due to cicatricial 
changes developing in the nerve-head itself the 
probabilities are against such a restoration. 

The ophthalmoscopic changes seen may be 
summarized briefly in five stages : 

(1) Slight blurring of disc edges both above 
and below with slight v(‘nou8 turgescence and 
hyperaemia. 

(2) Blurring spreads round inner edge and 
into retina, giving a brush-like aj)pearance 
to the edge of the swelling. Venous turges- 
cence is more marked, caj)illario8 on surface 
of disc become distended and visible, but at 
outer edge of disc the physiological pit may 
still be seen. Surface of disc elevated above 
level of retina to the extent of 2-4 D. 

(3) Edges of disc completely blurred all 
round ; the ])hysiological pit no longer seen. 
Arteries buried in the swelling, veins much 
swollen and tortuous. Striate lisemorrhages in 
retina round edge of swelling and on down 
slope. Sometimes a*dema spreading tow’ards 
the macula and forming macular fan. Retina 
may be thrown into concentric folds, espe- 
cially on macular side of disc. (Edema run- 
ning out for considerable distance along 
main lines of v>;sHels. Soft whitish areas aj>- 
pearing on surface and slopes of the swelling. 
Elevation 4-6 D above level of retina as 
measured beyond the macula. 

(4) Oest of swelling gradually becomes 
whiter and opale8(;ent. Disappearance of small 
dilated capillaries from surface of disc. Edges 
of disc become faintly visible again. Venous 
turgescence less, arteries diminished in calibre. 
Still much swelling. 

(6) Swelling subsides. Edges of disc be- 
come clear, but considerable disturbance of 
retinal pigment round it. Colour of disc 
opaque white. ].Aminn cribrosa filled in and 


solid-looking. Arteries and veins diminished 
in calibre, and possibly showing whitish lines 
along their edges. Disc on same level as 
surrounding retina. 

2. Papillitis and retrobulbar neuritis. — In the 

second grouj) of cases there is a true inflamma- 
tion of the optic nerve which may affect the 
intraocular portion and so give rise to papil- 
litis. OphthalmoHcoj)ically, this is not dis- 
tinguishable from ])apill oedema except that, as 
a rule, the swelling is not so intense (3-4 D). 
The most im]»ortant differential symptom is 
the loss of visual function, which may even 
precede the development of any disc change. 
It commences usually as a (central scotoma; 
whicdi may spre^ad until it reach(;s the periphery 
in all directions. The pupils are dilated and 
usually show^ some reaction to strong illumina- 
tion, but after contracting dilate again at once, 
even when the illumination is maintained. 
The appearance of ophthalmoscopic (diange.s in 
any inflammation of the optic nerve depends 
on the part of tlie nerve attacked and on the 
extent of the inflammation. If the lesion be 
immediately behind the bulb so as to involve 
the portion of the nerve in which the central 
vessels lie, there >vill be obvious papillitis, but 
if the anterior ])art of the nerve is unaffected 
there may be no obvious disc changes at this 
time, and only later, after several weeks, will 
signs of atro])hy appear in the disc. 

These inflammations may be due to local 
causes, as orbital cellulitis, i)osterior scleritis, 
or infections from the ethmoidal or s])henoidal 
sinuses. Th(‘y may also be due to inflamma- 
tions spreading down the nerve sheath from 
the intracranial cavity, e.g. tuberculous or syphi- 
litic meningitis. The most important general 
cause is disseminated sclerosis ; often an acute 
retrobulbar neuritis is the earliest manifesta- 
tion of this prot(!an disease, and may antedate 
any of the other symptoms by years. Acute 
myelitis from other causes, e.g. syphilis or 
influenza, juay be associated with retrobulbar 
neuritis, and it also may occur after other 
acute infections. 

An important tyj)c occurs in families, mostly 
affecting the males and coming on in early 
adult life. It is known as Leber’s familial 
atrophy (iee Optic Atrophy, Familial). Optic 
neuritis occurs also in some cases of diabetes, 
lead i)oiKoning, and arsenical i)oisoning. 

Very considerable restoration of function 
may follow subsidence of the inflammation, 
and in some cases quite full visual acuity with 
normal fields may be regained, though even 
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then careful examination may show that a 
small central or ])ara('entral scotoma for green 
and red lias persisted. One. definite evidence 
of a past neuritis is a [lallor affecting especially 
the temporal half of tlie disc, which may be 
present even wlnm the visual functions seem 
to be fierfect. 

3. Neuro-retinitis. — In this group of cases 
the optic nerve is affected by disease spreading 
to it from the retina. As the nerve-fibres 
spread out and cover the whole of the inner 
surface of tlic retina, any retinal inflammation 
or (edema is liable to pass in towards the disc. 
It is mainly the c(‘ntral forms of retinitis that 
are liable to be confused with optic neuritis or 
jiapilloedema, (‘S[)ccially albuminuric and syphi- 
litic retinitis. 1 would, howeV(^r, incrlude here 
also the toxic amblyopias, which were formerly 
regarded as forms of chronic retrobulbar neu- 
ritis, but which arc much more probably due 
primarily to retinal jioisoning. Tobacco and 
alcohol are the two principal causes of this 
form of amblyopia, but other toxins, as carbon 
disulphide, tlieine, etc,, may produce it, and 
it also occurs in diabetes. Further, diabetes 
secjus to ])roduce a much greater sensibility 
of the tissu(‘s to the toxin of tobacco. 

Leslie Faton. 

OPTIC THALAIVIUS, LESIONS OF (see 
NeuvoI'S Svste.m, Ce.N'Tkal, Local Le- 
sioxs oE ; Thalamic Syndrome, under 
Tain, Central). 

ORAL SEPSIS. A septic mouth has been 
regarded as a factor in producing or inllu- 
encing so many gem^ral affections that a very 
long list might be made. Much work has y(*t 
to be done to establish clearly a direct K'lation- 
shij) between a mouth infection and definite 
secondary conditions. But it eaiiiiot be denied 
that, from whatever illiK'ss a patient may be 
suffering, the state of the mouth ouglit never 
to b(‘ disregarded. 

lnf(*cted teetii liave more tlian a local effect, 
and give rise to secondary conditions (I) by 
their influence upon neighbouring parts, (2) 
by organisms and their toxins being carried 
to the alimentary tract, and (3) by their being 
conveyed through th(( blood and lymph- 
vascular systems to remote parts. 

1. Influence of infected teeth upon neigh- 
bouring parts. — (bavity plays an important 
part in the mouth by causing parti(;les to sink, 
so that drainage is less perfect from the lower 
than from the upj)er part. The sulci, jiarticu- 
larly the upper one, arc washed by the parotid 
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secretion, which passes beneath the cheek* tmd 
lips by their movements and also by capillary 
attraction. The sublingual area is bathed by 
the submaxillary and sublingual saliva as well 
as that from the parotid, while drainage is 
aided by the movements of the tongue. In* 
fcction of the sublingual or suhmaxillary glands 
occurs from the mouth, calculus in the duct of 
the submaxillary gland being not uncommon. 
Infection of the jMrotid gland takes jdace when 
the secretion is diminished ; it is important, 
therefore, to cleanse the mouth carefully in all 
fev(‘rs. 

Leucophdia and th‘ associated superficial 
changes in the tissues, although often due to 
a recognized cause such as syphilis, may re- 
sult entin'ly from infected teeth, as is shown 
by the grc'at improvement following their 
extraction. 1'lie (commonest site is on the 
buccal aspect of tlie third and second mandi- 
bular molars. It also occurs along the line of 
occlusion of tin*, teeth, but over the mandibu- 
lar teeth rather than those of the maxillse. 

A patch occurs at times in the region of the 
freenum of the tongue. A fissure in the region 
of the tongue, lip, or elsewhere may be pre- 
vented from healing. In the exiierience of the 
writer a fissure on the tongue of two years* 
standing healed almost immediately after 
loc-al dental treatment, and without extraction 
of te(dh. The removal of dental irritation, 
]>articularly of an infective nature, must be 
of great importance in cases regarded as due 
to other causes such as syphilis and alcohol.' 

Friction would appear to play a part in 
producing these changes, the toxic substance 
being apparently rubb(‘d into the epithelium. 
Traumatism may be a factor, for the cheek i 
are not infrc(juently bitten when the teeth 
become worn down. The abrasion produced 
by the sharp edge of a tooth will heal in a 
healthy mouth, even though the tooth be re- 
tained, but in an infected mouth the ulcer 
persists and may become the site of an epi- 
thelioma. 

Pain, occasionally acute, at the side of the 
hose of the tongue may be caused by an in- 
fected mouth. There is no abrasion, but a 
small red patch is seen at this point, and the 
discomfort may persist in an irregular manner 
for some time ; treatment of the teeth corrects 
the condition. Simple ulceration of the mouth 
follows an abrasion which becomes infected. 
The tooth-brush is a common cause, partiou*' 
larly in mouths with a superficial cleaniiness 
which is often misleading. These ulcers 
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described as^^dyspeptic ulcers, the dy8j>epsia 
and ulcer probably being due to the same* 
cause ; treatment must be directed to the in- 
fected teeth. The ulcers are oftem very painful, 
not deep, but prone to extend beneath the epi- 
thelium, imireasing until they become quite 
large. Phenol ap])lied carefully to the uh^er- 
ated surface relieves the ])ain. 

The gingival form of Vincent's angina, though 
due to sj)ecific organisms and contagious, does 
not occur unless some gingival changes already 
exist ; mouth-breathers are j)articularly liable 
to infection. The gums become much swollen, 
the margins ulcerate and jiresent yellow sloughs 
on the surface. The jiresence of the teeth is 
important, for the ulceration occurs chiefly 
U{)on the tooth aspect of the gum ; the pajallee 
between the teeth may be destroyed coni- 
jdetely and necessitate extraction. The course 
is rapid, and extension to neighbouring gums 
and even to the floor of the mouth and the 
palate may take })lace in a few days. The 
breath grows foul, the patiimt has b^ver and 
is ill, the lymjdiatic glands become swollen and 
tender, the teeth loosen and, if treatment is 
delayed too long, drop out, as tlu*. bone su])- 
porting them undergoes necrosis. The ])arts 
should be sw'ablHul with hydrogem ])eroxide 
and a mouth-wash us(id, which should be re- 
tained in the mouth and not (‘jcic.ted imme- 
diately. Those lib(*rating chlorine, suc.h as 
Dakin’s solution (1 ])er cent.), are the most 
effective. Dental treatment demands the re- 
moval of every form of irritant, such as 
calcareous deposits, ov(^rlai)ping fillings and 
crowns, treatment of (;arious teeth, and extrac- 
tion of teeth if necessary. 

Ulcerative stomaUtis in children arises in con- 
nexion with an infected tooth which is painful, 
and is therefore avoided. All cleansing ])ro- 
cesses cease, th(i opposite side of the mouth is 
used for eating, and brushing, if j)Tactiaed at 
all, is restricted to the parts which are insensi- 
tive. Debris accumulates upon the affected 
tooth, most commonly a mandibular tem- 
porary molar. The lingual and masticating 
surfaces are partly cleansed by the tongue, 
so that the ulceration usually begins on the 
buccal aspect at the gum margin. It spreads 
rapidly ; a large ulcer is frequently j)roduced 
on the raucous membrane of the cheek imme- 
diately opposite the tooth. The ulceration ex- 
tends along the gum margins, and the mouth 
may be extensively involved. The tempera- 
ture is raised, lymphatic glands are affected, 
and the child is quite ill. (A growth of strej)- 


tococci was obtained in a series of cases 
from which cultivations were taken.) Thorough 
cleansing of the month should he undertaken 
before extraction of the. tooth, unless the pain 
cannot otlu'rwise })e alleviated. Should de- 
struction of tissue* have exposed the roots of 
the teeth, so that they ])roject into the mouth, 
<‘xtraction should not be* elelayed. 

If several teeth need extraction, the chief 
offender may ])e* re*iuoved, tlie; mouth cleanseel, 
and extraction e)f the Teinainde*r e*arried out 
after the acute stage has ])asseei. Necrosis may 
e)e‘.emr if e are is not e*xere*ised in treatment. 

The assoe’iation of isgphilitic and mercurial 
ulceration e)f the mouth witli dental infection 
has been long recognized, for an endeavour to 
maintain the cleanliness of the mouth is always 
enjoined. 

Impaction of the “ trisdom tooth” — When the 
third mandibular molar is “ impacted,” i.c. 
unenij)ted. with insuffieient space into which 
to eru])t, the most serious changes produ(;ed 
by direct extension from the teeth may super- 
vene. Infection of the soft ])arts situated 
above the unerupt(*(l tooth occurs and causes 
ulceration. TIk^ patient, who is about 20 to 
30 years of age. may complain of “ sore throat,” 
ami the off(*nding tooth may be unsuspected, 
as the inflammation S])reads to the more 
lax tis.sue of the ])harvnx rather than to the 
dense, tissue situated anteriorly. The whole 
condition usually subsid(‘s, but returns at in- 
t(*rvals with the ‘‘ K^current sore throat.” In 
due course su])|)uration. with definite; abscess- 
formation, may occur around the; te)oth and 
lead frequently to a diagnosis of epjinsy, or 
there may be* mue h Nwe*lling of the; face and 
nee*k in the region of the; angle e)f the jaw. 
1'he suppuratiem usually extenels backwards 
and u)>warels ; when involving the temporal 
muscle, great difficulty in opening the mouth 
follovrs (trismus). This is nearly always due 
to the inflammatory process, but cases are 
re*e*(>rded as due to a nerve reflex. Occasion- 
ally months may pass before free', movement is 
coinjjletely establisheel, in spite of satisfactory 
treatment. The more serious conditions ur- 
gently ne.e;d surgical interference, for suppura- 
tion may e;xtenel into the uee*,k. If external to 
the cervical fascia, it has been known to reach 
the clavicle ; if internal to the fascia, Ludwig’s 
angina results, with great swelling in the 
suprahyoid region, whilst mdema of the larynx 
may prove fatal. The toxaemia is severe, and 
the patient is seriously ill. Septic phlebitis 
of the ijterygoid plexus of veins may lead to 
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cavernous-sinus thrombosis, and cerebral ab- 
scess also has supervened. 

Drainage of the area deep to the temporal 
muscle should be attemi>ted in cases which 
j)resent great difficulty. Removal of the tooth 
is necessary in recurrent cases ; extraction of 
the ujpper third molar may relieve the cause 
of irritation and give time. Extraction of the 
mandibular second molar is advocated, and 
may be imperative, but it usually inflicts a 
serious loss on the patient, for the third molar 
rarely conies into good position, even should 
its removal be rendered unnecessary. 

In slight cases an incision corresponding to 
the out(^r aspect of the tooth may give perma- 
nent relief ; the cheek should be rendered 
taut by a finger of the left hand, the incision 
being made parallel to its inner side. Lini- 
mentum iodi, if aj)plied carefully, may palliate ; 
in most cases extraction of the maxillary molar 
is the simplest and most certain form of 
alleviation. Constant irrigation is most im- 
portant ; the socket tends to collect debris, 
and unless it is filled with bloodclot drainage 
is very im})erfect. Simple cases, if neglected, 
often give rise to sc^verc pain due to an osteitis 
which is very persistent and does not readily 
yield to treatment. A saturated solution of 
<*.hloretone (J gr. to 1 oz.) in water is valuable 
for syringeiug, or it may be held in the 
mouth alternately with eusol or some similar 
lotion. 

An ulcer occurring in edentulous patients 
or in a part of tlie mouth where teeth have 
been lost is nearly always dut; to a badly fjtiiny 
denture. It is most commonly seen in the 
sulcus between the lip and the gum. For the 
sake of appearance the denture is worn in 
spite of ulceration, and with continual use 
large masses of granulation are produced, over 
which epithelium may grow in part, giving 
rise to a condition which may be mistaken 
■even for a malignant growth. 

A denture which has been worn for some 
time may cause ulceration of the palate ; this 
is usually due to absorption of the alveolar 
ridges, permitting the pressure to come upon 
the palate, which undergoes little change. 
Treatment of these conditions demands re- 
moval of the denture and the frequent use of 
. mouth-washes, a correctly fitting denture being 
made later. 

Necrosis of the jaw. — The commonest forms 
■of jaw necrosis are directly associated with the 
teeth, either (1) in the region of the apex when 
infection has reached the bone from the pulp, 


or (2) at the margin of the socket in oases of 
pyorrhoea alveolaris. (1) Infection of the bone 
from the pulp leads to an acute alveolar ab- 
scess (see Abscess, Alveolab). If the tooth 
remains and is not treated, or the pulp canal 
is not rendered sterile, a siniM results. 

The dead bone may be absorbed, and the sinus 
become lined with granulation tissue, but with 
a constant discharge the area of destruction 
in the region of the apex of the tooth may 
gradually increase, though this rarely happens. 
(2) The marginal necrosis arising in cases of 
pyorrhoea is considered in the article on PtoB- 
RH(BA Alveolaris. 

Exposure of the roots of the teeth as the 
result of violent brushing (formerly called 

erosion ”) leads to infection of the bone, 
particularly between the roots of the molars, 
wdiere granulation tissue may be present, and 
bare bone be quite commonly found also. 
Destruction may be so considerable that a 
dental probe can be passed completely beneath 
the tooth between the roots, pyorrhoea alveo- 
laris having been produced artificially. 

Rarefaction of bone or the formation of small 
sequestra occurs as the result of dental opera- 
tions. The use of arsenious anhydride to de- 
stroy the pulp may cause a marginal necrosis 
whick continues for a long period unless 
treated. This condition may be produced 
also by other drugs, but is unusual. 

Infection of the bone may follow injury by 
dental instruments ; perforation of the root, 
either through the side or the apex, is the com- 
monest. Instruments may be broken and left 
in the tissues, such as a needle used for an in- 
jection, or a bristle employed for removing the 
pulp. 

Necrosis following tooth extraction occurs 
more often in the mandible than in the max- . 
illee, most frequently when the bone is injured 
at the operation. Acute necrosis involving a 
large part of the jaw, more frequently the 
mandible, may arise, especially in children, 
from infection by a tooth. It is associated 
with debility and occurs in specific fevers 
(exatilhematous necrosis). In children it may 
be accompanied by ulcerative stomatitis. 

In all cases of eictensive necrosis its course 
indicates a phlebitis of the subalveolai (cen- 
tral) vein. Drainage must be established and 
frequent irrigation employed, but great care 
must be exercised to avoid removing 
sequestrum until it is loose, or deficiency in 
the bone may result. 

Phosphorus necrosis is due to infected tee(%;^ 
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a fact which has been so well recognized tjiat 2. Influence of oral sepsis on the aliment- 

dental treatment and inspection are compnlsory ary tract.- The alimentary tract may become 
in match factories. ' affected by micro-organisms or their products 

Bud dental uorh is the cause of infection conveyed from tlie mouth to tlie stomach, and 
becoming established in many ways. Ill- in some cases to the howel fjeyond. The power 
considered extraction of teeth, ])articularly of of the stomach to destroy sucli organisms 
the first molars, causes the n<‘ighhouring teeth must he exceedingly great, hut when this re- 
to lean towards the gaj). The surface directed si.stance ))reaks down, the difficulty of li'storing 
towards the gum is difficult to keej) ch'an. it is often reiiuirkahle. In gastriii dilatation 
food dchris collects in the angle, and a j.fM-kit an infected mouth may ])revent any benefit 
nearly always results with s(‘rious eonse<juem e following treatment. jiri(*ffy, removal of in- 
to the tooth; also by sjiacing of the teeth feetion from the mouth is imjierative in all 
food may be forc(‘d lu'tween them, cau.'<ing gastric or ijit<*stinal disorders ; it is uiineces- 
injury to the gums and suhsequent infection, .sarv to enuinerat<* all tin* pathological changes 
♦Spacing of the molars and jncmolars may allow which jjiight he influenced by an infected 
the jaws to close nearer together, so that the mouth. Some cas(‘s of mucous colitis, a))}>en- 
lower incisors, impinging u])on tlu‘. upper ones, dicitis, jiancreatitis. cholecystitis, and other 
tend to fore<‘ them outwards niid cause them diseases have heen definitely attributed to it. 
to inotriide and liceoim' spaced. 'I'his eemdi- l)vsp<‘j)sia is generally reeogjiiz(‘d as being asso- 
tion is more jmmouiieed in ])atients wlio Jiave dated witli it, and is sometimes attributed to 
lost several of their molars mnl jiremolars. a defieieney in masticatory power a])art from 
The ])Ower of niastieation jiiay he cousidcu-ahly infection, yet, if the latter is removed without 
redueed, as tin* remaining tc'cth meet at jioiuts restoration of the former, great inn)rovement 
and the usual crushing surfaces do not Jiieet. (♦ften results. This, liowever, is not to de})re- 
Collar crowns, bridges fitted to rest upon the eiate the im])()rtance of mastication, 
gums, and fillings inserted with overlappijig Influence of oral sepsis through the blood 

edges at tJie gum margin must b(* regarded and lymph. Knowledge, of the inffuence 
as serious soun^es (jf infe('tion. exercised by micro-organisms or tiicir toxins 

The treatment of r(»ot cajials is so rarely through the blood and Jynqih-vaseular system 
carried out asejdieally that “ d<‘ad teetli “ are is largely limited to clinical exjxuhmce. Iden- 
regarded by many as always ijifeeted. It is ti<‘.al organisms hav(* beem found ])resent in 
possible, however, to carry out the ojicratioii the mouth and in a rejuote area, suggesting a 
satisfactorily. definite redationshij), but much work has to 

Infection of the nano- pharynx from tiie mouth l>e done to ])la(*(‘. our knowledge on a more 
occurs by direct extension, and witliout treat- scientific basis. In the writer's experience, 
meut of the jnouth little benefit aeenies from dental treatment, has resulted in biuiefit or 
the treatment of tln‘ naso-pharyjix. In a re- complete relief in a gr(‘at variety of cases. In 
markable series of ca.ses the writer was able some the association between the secondary 
to effect the cessatimi of chronic otorrha-a in site and the teeth cannot he ex])lained, but in 
children by the removal of infected tem]»orary a large number an infected moutli has h‘d to 
teeth ; the usual treatment of the ear liad he»m changes in a ])sirt wliieli lias heen injured, 
carried out for a considerable ])eriod, but with sueJi as a joint, or a part which lias had ex- 
little benefit until tJie mouth was renderj'd eessive use, such as tlie liand of a ])ianist. 
healthy. Jt would ajipear that either organisms from 

Sore throat and quinsy due to infection the mouth may beconu' located elsewhere, 
associated with impacted wisdom teeth is or the tissues may he affected hv the toxii; 
frequently overlooked. ]»roduets alone ; in some eases the rajiidity 

Few surgeons will undertake the. operation with which a secondary site clears when the 
for removal of tonsils and adenoids until the mouth is freed from infection suggests the 
mouth has been rendered healthy. Though hitter relationsliip. I’erliajis the commonest 
more remote, i^ejitiv pneiononut, attributed to of the general disorders which may have their 
the administration of an aiiaesthetic, is in origin in an infected mouth are th(‘ large group 
almost all cases due to infection from the formerly included under rheumatisin. The 
mouth. Gross infection by the inhalation of change is usually of a chronic character, but 
particles occurs very readily, particularly when occasionally may be subacute or acute. The 
the mouth is forcibly ojjoned. form affecting joints may be regarded as most 
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favoiiral)lt^ for treatment when the condition 
is periarticular, or, if articular, when acute or 
.subacute. The dental treatment of rheumatoid 
arthritis, except in the early sta"ea, is often 
disap})ointin^. It would seem that a definite 
secondary infection results, and that thou^jh 
dental treatment may lead to temporary im- 
provement by lessenim; the general infection, 
it is often iiisulficient to effect a cure. 

Ai)art from joints, osteitis may follow mouth 
infection. Muscular and articular pains, both 
localizt'd and vague, are often dm* to dental 
infection, as also are lumbago, sciatica, and 
the changes known as fibrositis. Thes<^ “ rheu- 
luatic ” j»ati(*nts, ])articularly in cases of long 
standing, often have characteristic juillor ami 
a smooth, shiny skin, most obvious in the fore- 
iiead and hands. 

In itcinayfftciiia the mouth should be exam- 
in<*d most carefully, for soim* efTect upon the 
r(*ntral Jiervous system is j>resent in nearly 
all j»atients suff(‘ring from toxic absorption 
from tlie mouth. 'Fhe j)ati(‘nt becojues more 
easily tired, often irritalde, does not sleej) so 
w«*ll, and is .souu'times v(*ry restle.ss. Jn two 
j)atients, who recovered after dental extrac- 
tion, the state of restlessness was so extreme 
that they were not allowed to be left alone, 
the nieiital balance being definit<*ly disturbed. 
Treatment of the teeth has resulted, too, in 
eomj)lete cure of cases of ejrojthfhabnic f/oitre. 

bifivtioHs and changes du<^ to toxic ab- 
sorption may origiiiat(*. in dental infection ; 
occasionally recovery is (juite dramatic, in 
these cases. Although nucBntia occurs in a 
great many cast‘s, dental tn^atment as a ]>ossible 
means of effecting a cure in the more serious 
ftirms is undertaken with less confidence than 
formerly. The cardio-rasadar sif-sfeni may be 
affected by a toxaemia of dental origin, as in 
the case of an elderly man who suff<*red from 
giddiness which w^as almost entirely relieved 
as a result of dental treatment. 

The relutionshijj between an inf(‘cted mouth 
and a ‘‘ rise ” of tenij)erature is important. 
Acute conditions, as alveolar abscess, cause 
fever, Imt such a change is quite uncommon 
with chronic infections. When, exceptionally, 
a rise occurs it may, however, be misinterpreted. 

Dental infection provides the (Jommone.st 
< ause of enlargement of the lymphatic glands in 
the neck, and the improvement that follows 
dental treatment is remarkable. The enlarge- 
ment of glands anterior to those caused by un- 
healthy tonsils is usually of dental origin. They 
are sometimes mistaken for tuberculous glands. 


Treatment of oral eeptia*— The mc»tth 

must be rendered healthy. This will rest 
mainly with the dentist, but a great deal can 
be done by the medical practitioner. The 
tooth-brush must be used with care ; it should 
have stiff bristles and be quite small to allow 
acce.ss to every })art of the mouth. Two 
movements should be practised. One is across 
tlie teeth (commencing upon the biting surfaces, 
then iij)()n the lingual and buccal asjwcts ; the 
movement should be short, brushing being 
directed to one tooth at a time ; the points 
of the bristles should be used by means of firm 
pre.ssiire, but not sufficient to bend or break 
them down. Tlui other movement is down- 
ward upon the maxillary and upward upon 
the mandibular teeth. The side of the brush 
is pla(*(*d on the gum and a sweeqiing move- 
ment made, turning it as it passes over the 
gum and t<*(*th. If pain is caused the move- 
ni(‘nt is wrong. While the mouth is infected 
a lotion of citric^ acid, 5 gr. to the ounce of 
wat(*r, with 1 min. of formalin to preserve 
the lotion, is more serviceable than tooth- 
pasties. Vinegar or weak acetic acid and water 
will he foimd (‘onveni(*nt for hospital patients. 
The brush should be washed each time before 
being di]>ped into the lotion. Tooth-powder is 
dangerous, because ])articles of it arc apt to 
lodgt* in the jxx kets. Partic.les of chalk are 
more r(‘udily n'lnoved from the mouth when 
soap is us«ed ; it is an ingredient of most tooth- 
pastes. The* tooth-brush should be washed 
most caridully ; if tlies mouth is badly infected, 
it should be soaked in a weak formalin solu- 
tion (tach time after use. Butter muslin with 
a wide mesh is valuable for rubbing the gums, 
particularly if the mouth is too sore for a 
tooth-brush to be used ; pressure applied 
gently but with increasing firmness may be 
tolerable when rubbing is too painful: food 
particles are forced from beneath the gum, and 
the friction removes the superficial epithelial 
(jells, but jjerhaps the most valuable effect is 
that d(jrived from emptying the chronically 
congested blood-vessels. The gauze may Iw 
soaked in hydrogen peroxide 10 vols., one part 
to three parts of water. 

A mouth-wash used for about ten minutes 
at a time at frequent intervals is indicated. 
Eusol is most valuable in badly infected 
mouths, whilst a hot carbolic wash (1 in 120) 
is most comforting when the mouth is painful ; 
additional relief may be obtained by using 
chloroform water with phenol. 

Wakwick JaME8« 





ORBIT, AFFECTIONS OF 

ORBIT, AFFEOTION8 OF. — Pathological in the later stages of cavernous-sinus throm- 
conditions of the orbit manifest themselves bosis {see below). 

clinically by enophthalmos or by exophthalmos Unilateral exc)})hthalmos is due to the 
(proptosis). following conditions : — 

Enophthalmofi is rare, and is usually associ- {a) Orbital cellulitis, ac ute or cbronic. 
ated with a traumatic history, an injury of the Etiology. — The acute forms are met with in 
orbital wall permitting of a dislocation of the adults as an extension of inflammation from 
orbital contents tow’ards a neighbouring air the nasal sinuses, especially the ethmoidal 
sinus. In some cases it is due to a cicatrizing cells ; in cliildrcm the condition sometimes 
process, the result of a diffuse orbital cellu- occurs as the rcvsult of an acute ijcriostitia 
litis. It is sometimes present in paralysis of the bony w'all, similar to the acute osteo- 
of the cervical sympathetic, and occasionally myeditis of the long bones. Oth(‘r causes are 
after an advancement operation for strabis- metastatic abs((‘ss, extension of sepsis from 
iiius. the teeth, the lachrymal sac or gland, facial 

Exophthalmos may be bilateral or unilateral, (‘rysijjclas, and suppurating wounds, with or 
The j)rominence of the globes vari(*s so much without retention of a foreign body, 

in different individuals that in bilateral easels The chrmne cases also may arise from the 
one may be confirmed in the susj)icion of a nasal sinuses, including the frontal sinus, or 
patho]ogi(^al exojdithalmos only by the history from a gummatous or tuberculous ] eriostitis, 
of increasing jjroptosis and liy otlier signs of Symptoms.— The disease in the anUe cases 
disease. is associated with moderate ])yrexia, pain, 

Test for vuilaieraJ r.rr;p/////o/u#os.— Typical diminution (f vision, im^ airid movement of 
cases are obvious, and the prominence of one the globe, ])roptosis and displacement of the 
cornea can be detected easily. In slight eases eyeball away from tlie initial focus of the 
considerable care in examination has to be inflammation; the lids early show* some a deina, 
takem. Tlie best test is that of c‘xaniiniiig the and the conjunctiva may become chemosed. 
relative jiositions of the conu'a^ from a jioint The fundus oculi usually exhibits no change* 
above the centre of the foreliead ; t lie ])atieijt In chfonic cases pyrexia is absent, and the signs 
is seated and looks straiglit in front or some- of mdema arc less evident or not jiresent at 
what dowmwards, whih* the surgeon, using one all. 

eye f>nly, bends forward over the ])atient'H Diagnosis. — Tlie distinction from 
head, lifting the u])per lids with tlie forefingers hosis of the eavcrtiu'us sivvs may hv difficult, 
as may he necessary. but is important. In thrombosis there are 

Having made a diagnosis of exojflithalmos, early immobility of the globe and interfer- 
certain further ])oints sliould lie n<»t(d: enee with the jiatient's mentality, and later, 

(1) The direction of disj)lacement of the o dema of the lids and the other orldt ; there 

globe, whether directly forwards, or in other may be signs of interference with tlie eircula- 

directions, e.g. downwards, as well. tion in some of the emissary ^eins of the sbull. 

(2) The presence or absi'ncc of lijiiitation of In acute 'panophihalmilis tliere is adema of 

ocular movements on tlie afTocted side. the c)r])it us a result of intra-ocular suppura- 

(3) Any inflammatory condition of the lids tioii. The jiresence of tlu^ latter wdll be evi- 

or conjunctiva, e.g. adema or clieinosis. denced by iritis, hypopyon, 3 )us beliind the 

(4) Any jialimble swelling coming forward lens or in the pupil, *(‘tc. To distinguish 

between the bone and the globe, and its degree orbital cellulitis from timcur of the orlit, in 
of solidity or fluidity. chronic cases, is sometimes difficult. A rhino- 

(5) The possibility of reducing the proptosis logical examination is necessary, and a skia- 

by steady pressure, or whetlier the resistance gram may he useful. Inflammatory cases on 
is very firm. the whole tend to interfc'rc with the* ocular 

(6) Whether there is pulsation on pressure movements more than does a new growth, 

globe backwards. and the position of the swelling may be sug- 

exophthalmos (1) may be a symp>- gestive, e.g. a globe may be juished forw’ards- 
tom of Graves s disease, in which case other and outwards by a collection of ]jus S 2 )reading; 
ocular signs and other symptoms of that affec- outwards from the ethmoidal cells. 
tion^Il be Resent (see Exophthalmic Goitre); Prognosis.- — The acute cases are serious; 

or (2) may be due to extensions of sphenoidal infection may spread backwards to the cavem- 
ainus growths or inflammation, or may occur ous sinus, or through the roof of the orbit 
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to the frontal lobe or incninges. Most cases heard in the orbit. The condition i» oftoa ' 
finally do well, and often recover useful vision, associated with a history of trauma, and may . 

Treatment. — In tlie early stage, in acute necessitate ligature of the carotid artery, which 
cases, general measures against inflammation is sometimes attended with success, 
must be taken, e.g. rest in bed, regulation of (c) Surgical emphytema is an occasional 
the bowels, hot fomentations to the eye, eti*. cause of proptosis, associated with fracture 
A successful search for the cause will indicate of the outer w'all of the nose. Air-bubbles may 
specific treatment, e.g. tlie opening-up of in- be seen under the conjunctiva. The treatment 
fected ethmoidal cells. If ))us has evidently consists simjdy in not blowing the nose for 
formed, early incision jiiust b(* undertaken to .some days. 

prevent the rom])]ications just mentioned, but (f) Orbital hsmorrhage is most often met 
an idea of its position may sometimes he with as tlie result of gunshot wounds, but may 
obtained by waiting a day or two for the also occur from fractures of the base of the 
abscess to come forward. If, however, it is skull, involving the anterior fossa, and from 
far back, more than one incision may be abnormal blood states, e.g. scurvy, 
nec'essary before, it is located, and must not (g) In paralyiit of the recti musclee the 
be too long delayed. globe may come forward as the result of the 

In chronic casc's oj>eration is generally ncces- loss of muscular tone. This is occasionally 
sarv ; even a broken-down gumma may have seen after a free tenotomy for strabismus, 
to be incised, under aseptic precautions, in p ^ JuLER 

order to relieve })ressuie on the ojjtic nerve. 

The incision should be free, through the ORCHITIS. — Inflammation of the body of 
skin down to the orbital margin, whence the the testicle. In epididymitis the inflammation 
orbital tissues may be separated, keeping close extends, as a rule, from the epididymis to the 
to the bone. Damage to the, pulley of the body of the testis ; but in orchitis, though the 
superior oblique, the lachrymal sac and gland, epididymis may occasionally be affected to a 
must be avoided. certain extent, the body of the testis is the 

(6) Septic thrombosis of the cavernous structure essentially and primarily involved.' 
sinus is invariably fatal. It is caused by Etiology. — Acute orchitis may occur in the 
spread of infection to the cavernous sinus course of certain fevers, especially mumps, but 
from the middle ear, and from siqjtic. condi- also in typlioid, smallimx, scarlet fever, and 
tions of the face and throat. Its main symp- influenza, and is a rare complication of rheu- 
toms arc described in conm'xioii witli tlie matism, malaria, and tonsillitis. It may also 
diagnosis of orbital cellulitis. {Siec aho Cere- be caused by injury, and is occasionally due to 
URAL Sinuses, Tiiroairosis of.) gout. In traumatic orchitis, which may be 

(c) Orbital tumours arc uncommon. Kudo- a('comj>anied by epididymitis, the primary con- 

theliomata, sarcomata, and fibromatosis of the dition is probably a contusion, upon which the 
optic m^ve occur and dis[)la(c the eyeball inflammation follows. A true gouty orchitis 
directly forwards. Other tumours may aris<* may occur, either during a typical attack, or 
outside the cone of the recti muscles, especially in a gouty subject apart from any affection 
from the periosteum, e.g. endotheliomata or of the joints: it must be distinguished froniepi^ 
osteomata, and these may displace, tlu^ globe didymo-orebitis secondary to gouty urethritis, 
laterally as widl as forwards. As a rule, the Courie. — When secondary to one of the 

ocular movements are not much interfered fevers, infection takes place by the blood- 
with, as the muschis are not infiltrated. The stream. Typhoid orchitis may tenmnate in 
diagnosis is often difficult. Treatment may suppuration, but this is rare in other forms, and 
necessitate exenteration of the orbital contents, does not occur with mumps. There may be 
but in some cases it is possible to remove a some effusion into the tunica vaginalis, bnt not 
benign tumour without excising the eyeball. enough to mask the disease. Orchitis is not 

(d) Pulsating exophthalmos is usually due an uncommon complication of mumps, its 
to aneurysm of the internal carotid artery, or frequency varying in different epidemics. It 
an arterio-venous anastomosis between the generally terminates in resolution, and the 
artery and the cavernous sinus. There is testicle suffers no permanent harm. Atrophy, 
exophthalmos with pronounced pulsation, the however, occasionally occurs, whatever ^the 
patient complains of buzzing noises in the cause of the orchitis. This serious teimin^^ 
head, and with a stethoscope a bruit can be tion is not uncommon with the orolut«|p^y 
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mumps. In some epidemics it is stated that 
as many as one-third of the cases of orchitis 
have terminated in this way. 

Symptomatology* — The body of tlie tes- 
ticle enlarges rajndly, forming a painful, tender 
swelling. Th(* pain vaiies from a continual 
dull aching to acute pain radiating along the 
cord to the groin and back. The scrotum 
may be red ami a'dematous, and tliere. may be 
a small l)ydroc(‘le. l'Iiei‘(‘ is generally some 
pyrexia, and in the more acute (;ases tliere is 
severe constitutional disturbance. In trau- 
matic orchitis tin* jiain, wliieh is very severe 
and is generally described as “ sickening," im- 
mediately follows the injury, as also do(‘s the 
swelling. 

When orchitis is due to mumjis, boys aud 
adolescents are usually attnck(‘d, young chil- 
dren and older patients not often bt'ing affected. 
The orchitis getierally develops about the 
eighth day, when the jiarotid swelling is sub- 
siding, and is often jireceded by a rise of tem- 
perature. The swelling of the salivary glands 
may be trifling, or may (*veii lie absent , or may 
ajipear after the orchitis. The other testicle 
may be affected as tlie first imjiroves. 

In tyjihoid fever, on^hitis may occur either 
in the course of the disease or during convales- 
cence. It is generally not si'vere, and, though 
it takes a long time to clear uj), usually t(?r- 
minates in resolution. yu])puration may, how- 
ever, occur witii disorganization of the testicle. 
Orchitis is a rare complication of smallpox, 
influenza, and scarlet fever. In seal let fever 
sii])puration has been recorded as an occasional 
termination. 

Pain, swelling, and a*d(‘ma wliich persist, or 
increase, in spite of ti’eatiuent, suggest the pre- 
sence of pus, and an area of softening indicates 
tlie situation of the abscess. 

Diagnosis. — Tlie diagnosis of orchitis does 
not usually present much difficulty. Care must 
be taken to distinguish it from acute epidHy- 
mitis secondary to iufeidion of the prostatic 
urethra. 

Treatment. — In any case of orchitis the 
patient must remain in bed. The scrotum 
should be kept well raised, and hot lead and 
opium fomentations applied. A saline purge 
should be given, and small doses of pulv. ipecac. 
CO. are of use in ^elie^^ng the pain. In the 
most acute cases, for instan(?e after injury, 
injections of morphia may be required. A 
suspensory bandage should be worn for some 
time after the acute symptoms have subsided. 
.Attention must also be directed to the disease 


of wdiicli the orchitis is a complication. For 
imstanco, in malaria quinine should be given, 
and wliere gout or rheumati.sm is suspected 
as the cause, treatment approjiriatc to those 
diseases should be carried out. When suyi- 
jmration occurs, incision and drainage will be 
required, and in some ca.ses where disorganiza- 
tion and slougliing of the testicle have taken 
jilace orchidectomy will be nece.ssary. 

PiiTur Turner. 

ORGANOTHERAPY. —A method of treat- 
ment ba.sed on the yfliy.siolojrical coneejition 
of the internal secretion of specific stimulant 
substances liy ceitain organs. The substance 
or extracts of .sucli organs may be adminis- 
tered to comiionsate for a defect of natural 
activity, or to jiroduce a local or temporary 
cxaggt'ration of the specific action. The 
rational use of tlie method is clearly restricted 
to organs which furnish iuti'rnal secretions, 
and with these it is only likely to succeed 
when the active constituent is a fairly stable 
sub.stanee, and is stored to some extent in the 
gland wliich forms it. The fulfilment of these 
conditions in the case of the thyroid gland 
ju’obably accounts for the cflicacy of its ad- 
mini.straiion — the first, and still incomparably 
the most important and successful, ayiplication 
of the method. 

The thyroid gland. — The earliest success 
in thyroid medication wa.s obtained with a 
glycerin extrae.t of the gland, derived from 
sheep or oxen. This has almost entirely been 
reydaced by the desiccated gland-substance, 
which is given by the mouth in c‘ompres.sed 
tablets, or as a powder in cachets. There is 
some evidence connecting the activity of the 
thyroid substance with the iodine which the 
gland contains in a mucli larger proportion 
than any otlier tissue of the higher animals. 
It has been suggested, theridore, that the dried 
gland-substance should be standardized for 
iodine content, and, until some better standard 
is available, it is advisable to use material so 
standardized. It is customary to express tlie 
do.se in terms of the weight of fre.sh, moist 
gland-substance represented. 

During the last few years Kendall has de- 
scribed the isolation in crystalline form of a 
substance wfliich ajipears to have a good claim 
to be regarded as the pure active principle of 
the thyroid gland. From such details as are 
available it is an iodine-containing indol 
derivative. If this substance becomes obtain- 
able in quantity it will probably supersede' 
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the crude gland, and render th}Toid medication 
much more exact. 

Administration of tli\Toid .substance or ex- 
tract is a specific treatment for all conditions 
due to deficient action of the gland. Well- 
marked cretinism and myxmdema are so well 
characterized that ])robably few case.s now 
escape recognition and treatment in civilized 
communities. In myxcedcma some advocate 
tile admini.stration, at the commencement of 
the treatment, of the iiia.ximum dose which 
the patient will tolerate without sliowing .symp- 
toms of thyroid e.xce.s.s. Such authorities give 
up to tin* (Mpjivalent of 1.5 gr. of fresh gland 
j)er diem in severe, cases. Others proc(‘ed more 
cautiou'^ly, giving, perhaps, 5 gr. three times 
a week, and increasing gradually the frequency 
nml .size of tlie do.se until the jiatient is taking 
as large a daily quantity as can be borne with- 
out jiroducing cardiac distress and myalgia. 
Los.s of weight will, of cour.se, alway.s occur if 
the treatment is etheient, since the es.sential 
action of the thyroid juinciple is to accelerate 
metabolic breakdown. The aim in each in- 
dividual case should be so to adjust adminis- 
tration that the patient does not accumulate 
the wa.ste material at such a rate a.s to pro- 
duce fev(‘r, cardiac distress, or other untow’ard 
symptoms. When once the normal condition 
lia.s been r(‘gaim‘d, the dosage is reduced until 
the minimum quantity is found which .suflice.s 
to maintain the bodily functions and to jne- 
vent any tendency to rclaji.se. In most ca.scs 
such reduced dosage must be continued 
tlirougboiit life, the treatment being e.s.seiitially 
substitutive and not curative. Cases are on 
record, however, in wliieh an inadequately 
functioning gland seems to have recovered 
during the rest afforded by a cour.se of thyroid 
treatment, and in wdiich it has, accordingly, 
been jiossible later to discontinue the adminis- 
tration altogether, (.’hildren are said to bear 
thyroid treatnieiit well, and the young cretin 
can usually take from one to five grain-doses 
daily, according to age. The urgency of be- 
ginning treatment early is obvious. 

Many conditions have been attributtid during 
recent years to minor or partial thyroid de- 
ficiency, but it is beyond the scope of this 
article to describe them in detail. In the 
young, slow growth, delayed i)uberty, defective 
dentition, and w'cak hair-growth may be men- 
tioned. Enuresis also may specially be noted, 
as yielding in many cases to treatment with 
small doses of thyroid. In the adult almost 
the whole of the symptom-complex referred 


by some observers to intestinal stasis or auto* 
intoxication — lassitude and depression, sallow, 
pigmented skin, low body-temperature, joint- 
pains, headaches, as well as the constipation 
itself -is attributed by others, from a different 
point of view, to thyroid inadequacy. Men- 
strual di.sorder8, either of excess or of suppres- 
.sion, an otlierwi.se unexplained tendency to 
abortion, and uterine infantilism are similarly 
laid to the account of a defective thyroid 
action. In all such conditions, the test of the 
connexion with lack of thyroid secretion is the 
eflicacy of administering thyroid substance. 
Tiarge do.se.s should not Ihi needed, and if a 
daily administration of the equivalent of 5 gr, 
is not soon follow(‘d hy signs of improvement, 
the suggestion of thyroid inadequacy may prob- 
ably be rejo'^ted. Naturally, it is in these 
ca.ses of minor or relative thyroid defect that 
there is most ho])e of being able to discontinue 
tln^ treatment gradually when the normal con- 
dition has been regained. 

Tlie possibility should not be left out of 
sight that thyroid administration may do good 
in .some conditions which are not necessarily 
due to defect of the natural secretion. Obesity 
is often associated with other signs of thyroid 
defi(;ieney, but it is not necessary to assume 
that every ca.se of obesity, in the absence 
of such other signs, is duo to inadequate 
thyroid activity. Thyroid administration ac- 
celerates the metabolism of proteins and fats 
in the normal subject, and may therefore 
be a valuable aid to dieting in the treatment 
of obesity, even when the natural thyroid 
function is adcijuate to most of the bodily 
need.s. 

The parathyroids. — (.Complete extirpation 
of the parathyroids cause.s fatal tetany in 
animals. This has been stated to be accom- 
panied by excessive excretion of calcium, of . 
which the tissues become relatively depleted. 
More recent evidence connects it with an 
abnormal metabolism leading to the formation 
of methyl-guanidine, injection of which causes 
similar .symptoms in the normal animal. Some 
<5vidence has been produced connecting certain 
ca.ses of tetany in man with degeneration of 
the parathyroids. In no such case does ad- 
ministration of parathyroid substance appear 
to have been beneficial. An attempt has been 
made, again, to connect paralysis agitans with 
parathyroid defect, though the view has no 
good pathological support. Administration of 
parathyroid substance, or of a nucleo-protein 
therefrom, has been found by some to afieviiMtt' .v : 
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the condition, while the experience of others 
has been entirely negative. 

For clear evidence of the j) 088 ibility of suj)- 
plementing deficient })aTathyroid secretion by 
administering tJie gland substance, we are d<‘- 
pendent hitherto on rej)ort8 of a few cases. In 
one remarkable case, after o})eTation for re- 
moval of a goitre, a condition arose resembling 
Graves’s disease in many features, but with 
no exophthalmos. Administration of thyroid 
substance made this patient worse, but his 
condition improved rapidly when small doses 
of dried parathyroid were given. 

It must be borne in mind that the sheep’s 
thyroid, ordinarily used in thyroid treatment, 
contains the substance of the internal i)air of 
parathyroids. It is possible that some of the 
reputed actions of the thyroid preparations, 
e.g. the beneficial action which lias been ascribed 
to injection of an extract in eclampsia, ought 
to be attributed to tlio included parathyroid 
substance. 

Pure parathyroid substance, for whatever 
purpose it is given, is administered in small 
doses, such as gr. of dried jiarathyroid, 
several times a day. 

The suprarenal capsules.— Tlie relation 
of Addison’s dis(‘ase to supranuial defect, usu- 
ally as the result of tuberculosis, is perfectly 
clear. Not so clear is the share in its causation 
taken by defect of the internal secTction of the 
cortex and that of tin* medulla of the gland 
respectively ; jirobably both are concerned. 
Unfortunately, there is relatively little to be 
hoped from substitutive thera]»y. According 
to Griinbaum a rise of blood 'pres.surc, following 
the oral administration of the gland-substance, 
is diagnostic of Addison's disease. Tlie admin- 
istration of large doses, 20 30 gr. thrice daily, 
is said to have some (effect on tlie course of tlie 
disease ; but a delay of. the inevitably fatal 
issue is the most that can be hoped for. 

The therapeutic iinjiortance of the supra- 
renal glands dejiends almost entirely on the 
presence in their mc'dulla of the acutely acting 
hormone adrenalin. Tliis is the only liormone 
of which the chemical constitution is y(‘t 
definitely known. Its structure has been eluci- 
dated, and it can now be prepared syntlietic- 
aJIy. Largely through the work of the Cam- 
bridge School, and especially of Elliott, it has 
been found that this principle, adrenalin, re- 
produces in its action, with great precision, the 
efieots of stimulating the nerves of the true 
sympathetic system. 

To a minor extent adrenalin is administered 


to supplement a depleted natural supply in 
conditions of exhau.stion following acute fcver.s, 
and particularly diphtheria. The object being 
a slow' replenishment, and jicrsisteiit mild tonic 
action, adrenalin is given in such cases by 
the mouth or the rectum. A dose of 1 mg. 
(1 c.c. or 15 to 20 min. of 1 -in-1,000 solution)* 
may so be given several times daily without 
harm. In shock following surgical operations,, 
again, adrenalin has been used, 20 min. of 
1 -in-1,000 solution, diluted with a few pints 
of warm saline, being slowly infused into a. 
vein. The most recent observation has tended 
to throw doubt on the value of this use of 
adrenalin. 

The extraordinarily rapid and ijotent, and no 
loss remarkably evanescent, effects of very small 
doses of adrenalin are only .se('n with intra- 
venous injection. So given, it produces a faith- 
ful picture of symiiathetic stimulation. General 
arterial constriction and increased activity of 
the heart drive tlie blood -pressure rapidly to 
a remarkable height ; other plain muscle re- 
ceiving a motor sympathetic supply, such as 
that of the uterine* wall, is thrown into power- 
ful tonns. On the other hand, the plain muscle 
of tlie bronchioles and the alimentary tract, 
being inbibit(*d by symiiathetic nerve-impulses, 
loses tone and rhythm in rcsjionse to adrenalin. 
If adrenalin, even in sjnall quantity, gets 
quickly into the blood-stream, the rise of the 
blood-pressure sudd(;nly from the normal level 
to a great height may, in any case, produce an 
alarming refl(*x inhibition of the heart through 
the vagus. Under chloiofoijn anaesthesia, '^espe- 
cially if light, tliei’e is a serious dajiger of 
tlie sensitive heart being thrown into fatal 
fibrillation of the ventricle, if adrenalin get.s 
too quickly into the circulation. Injection of 
adrenalin into a vein, or even into the vascular 
mucous membrane of the nose or the mouth, 
under light chlorofonii anesthesia is, there- 
fore, a very dangerous jirocedme. This is 
especially worthy of emphasis, in that the 
commonest of all the uses of adrenalin^ is to 
produce a local ischemia of mucous membranes 
or subcutaneous tissues, by causing constriction 
of the arterioles in the area to which it is 
applied, or into which it is injected. It is thus 
used by simple superficial application, in re- 
moving the by})ereniia of an inflamed con- 
junctiva, or in producing a bloodless field of 
operation in ophthalmic or nasal surgery. A 
l-in-1,000 solution of the hydrochloride, or 
borate, is commonly employed for this purpose. 
It is frequently used in combination with a 
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local anaesthetic, the action of which it favours 
by restricting absorption ; since it thereby 
concentrates the anaesthetic action in the 
neighbourhood of the injection, and dimin- 
ishes the danger of a general toxic effect. For 
injection under the skin or mucous membrane 
with local anaesthetics, adrenalin solutions of 
1 -in-10,000 to 1 -in-1 00,000 strength are com- 
monly emj)loyed. Its local constricting effect 
on arterioles is of great value in cliecking 
bleeding from small abrasions, etc. Thus the 
l-in-1,000 solution is apiilied to the nasal 
mucosa in epistaxis, or to a bleeding tooth- 
socket after extraction. Weaker solutions are 
used to irrigate the bladder, in order to stop 
bleeding from the mucous membrane. In 
bleeding gastric, ulcer, adrenalin is given by 
the mouth in small doses at fre(]uent intervals ; 
but this is essentially a local use of the sub- 
stance, absor])tion from the alimentary canal 
being slight and slow. To bleeding piles the 
free base is ap])lied in an ointment. In hay 
fever a solution of one of the salts is used in 
a spray to the nasal and conjunctival mucous 
membrane, or the free base can be used as a 
constituent of a snuff. 

Of the general effects afti^r absorption, apart 
from those already mentioned, that on the 
bronchioles appears to be of the most practical 
imjiortance. A small hyj oderiuic injection of 
the l-m-1,000 solution (I to 3 minims) acts 
like a charm in many attacks of asthma. 

Injections of adrenalin have been stated to 
have a beneficial action in osteomalacia. The 
inode of action is not clear. 

The pituitary body.— Like the su])rarenal 
capsules, tlie pituitary body consists of two 
main lobes. Between these is an epithelial 
pars intermedia. The larger anterior lobe lias 
an important influence on growth and develop- 
ment. The smaller posterior, infundibular, or 
nervous lobe contains, like the suprarenal 
medulla, a powerful and acutely acting Lor- 
111 one, or possibly a scries of such hormones. 
Defect of the internal secretion of the pituitary 
body is associated wdth the condition of obese 
infantilism described by Froblich. The action 
of both lobes would appear to be deficient in 
this condition, anterior-lobe defect actounting 
for the retarded growth and genital infantilism, 
while the obesity is associated with a greatly 
increased carbohydrate tolerance, wliich Cush- 
ing associates with deficiency of the posterior 
lobe. A febrile reaction, following injection of 
anterior-lobe extract, is diagnostic of deficiency 
of that lobe, accoiding to the same authority. 


Some success in the treatment of this oondtilott 
of pituitary deficiency has been obtained by 
administering the substance of the whole gland 
by the mouth. The success is not of the same 
order as that resulting from thyroid adminis* 
tration in the analogous deficiency. Relatively 
very large doses of the pituitary gland are re- 
quired, and, in many cases, enormous amounts 
(up to 3(X) grill, daily) must be given in order 
to obtain definite improvement. Considera- 
tions of quantity and expense may have stood 
in the way of a general success of the treat- 
ment. At the same time, there should be no 
great difficulty in obtaining adequate quantities 
of anterior lobe for treatment of cases in which 
this lobe is solely or mainly deficient, since 
largo quantities of the glands are now used 
in preparing the widely used posterior-lobe 
extract. 

The extract of the ]) 08 terior lobe, when in- 
jected intravenously, i)roduces powerful and 
characteristic pliysiological effects, which may 
be roughly summarized as a stimulation of 
])lain muscle, and accelerated secretion of urine 
and milk. Apart from its direct stimulation 
of plain muscle, it appears to render that tissue 
more responsive to the excitatory effect of 
adrenalin. It is stated that contraction of the 
uterus is caused by a different principle from 
that which pioduces rise of blood-pressure, and 
the xuomqtioii of the urinary flow has similarly 
been attributed to a separate principle. From 
the point of view of practical therapeutics, 
liowever, the matter of chief importance is that 
a simj)le watery decoction of the perfectly fresh 
infundibular lobe possesses these various acti- 
vities in very uniform degrees. It is usual to 
employ an extract made with 10 parts of water 
to 1 of the fresh substance ; this is given by 
intramuscular or intravenous injection, 1 c.c. 
being an average dose for an adult, though 
larger doses may be given apparently without 
danger. It is important to remember that one 
dose juoduces a condition of tolerance of further 
doses, lasting for some hours. One full in- 
jection is, therefore, much to be prefened to 
small doses at intervals. 

Though the extract of infundibulum acceler- 
ates the secretion of urine in the noinaal 
animal, impaired activity of this lobe is associ- 
ated with a pathological increase of the secre- 
tion— diabetes insipidus. A number of cases 
are now on record in which a daily dose of 
the extract (1 c.c. hypodermically) effectively 
checked the excessive^ diuresis. There is no 
record of cure. 
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The chief theraj)eutic effects for which the terin" ovarian substanccvs in any case is not 
extract is thus used are as follows : — suj»])ortc(l by much stronger evidence than that 

1. To restore tone to the; arterial system, of the analogous treatment with testicular 
thus indirectly imi)roving the heart-beat and. substance. 

by the combined action, producing a sustained The thj^us. — The thymus consists chiefly 
rise of blood -pressure in surgical shock or col- of lymphoid tissue, and there is no evidence 
lapse. For threatened heart failuni in acute that it forms an internal secretion. It occasion- 
fevers the extract has been similarly us(‘d. ally contains nodules of accessory thyroid or 

2. To restore tone and ])('ristaltic activity to parathyroid tissue, and the j)resencc of these 
the paretic bowel after alrdominal o])erations. may ]»ossibly account for some of the effects 

3. To stimulate uterine activity in a labour which lune been alleged to result from its 
protracted by uterine inertia, and to jrroniotc administration. It has been supimsed to have 
contraction ])Ost partum. If this jrotent stimu- a favourabh* action in Graves's disease ; the 
lant is to be us(‘d during labour, it is of the enlargement of the gland in this condition, 
greatest importance to exclude mechanical and the rarity of the disease in childhood, 
obstruction. Several cases of rupture of the while the thymus persists, being cited as a 
uterus through its em])loyment are on rc(‘ord. rational ])asis for the treatment. Administra- 

4. To check the excessive diuresis of diab(‘tes tion of thymus has also been recommended in 

insipidus. rheumatoid arthritis. 

T). As a galac.tagogue it has ]>rom])t action. Other organs and mixed extracts. — 
but the ultimate benefit is doubtful. In a The ])ancreas is an instance of an internally 
normally lactating animal tlie acc('!lcTate<l secre- secreting gland the administration of which 
tion following an injection seems to ])e com- seems to have no influence on the ])athological 
pensated by a following ])eriod of diminished defec.t. seen in diabetes. The attempt to stimu- 
activity. When* the suj)j>ly is naturally de- late the atrojdiic organ by giving an acid 
ficient it should lx* given a trial. extract of duodenal mucous membrane, con- 

Likc adrenalin, the ])osteri<)i-lo])e extract lias taining the specific ])ancreatic stimulant “ se- 
been credited with remedial action in osteo- cretin,” has met with no better success, 
malacia. It is also said to have produced \'arious other organs, not known to j)roduce 
good effects in Graves's disease. Thest* uses any hormone, such as the splcim and lymphatic 
have, as yet, no clear rational basis. glands, have been, and jirobably will be for 

The gonads. — Treatment of senility with some time, administered for a variety of con- 
testicular extract has some interest, in that ditions. With these may be classed red bone- 
the first attcmjjt at organotlierajiy took this marrow, whicli has been used in the treatment 
fonn. The results were unconvincing, and of anaemia, u])j)arently on account of its haemo- 
similar attempts, continued to the ju-esent day, ]»oictu; function in life. Ajiart from the fact 
to treat various conditions by injecting or tliat there is usually no evidence of defect of 
feeding with testicular extracts or substance this function in the conditions to which the 
have failed to produce any decisive evidence treatment lias been applied, it is difficult to 
of the value of the method. imagine that the ingestion of marrow from an 

Ovarian substance is commonly adminis- ox or sheep ('ould affect the production of red 
tered for the relief of the nervous troubles corpuscles in the marrow of the patient, 
attendant on the mcnojiausc, whetlier natural A good deal lias been heard during rec.ent 
or induced l)v oophorectomy. Jn amcnorrha^a years of the so-called “pluriglandular” ther- 
also its administration has been recommended, apy, which is based on the obvious though 
and it has been suggested that the luteal imperfectly d(?fined functional connexion be- 
tissue is the constituent that is of value in this tween such organs as the thyroid, suprarenal 
direction. On tlie other liand, the corpus and iiituitary glands on the one hand, and the 
luteum has been sujijiosed by others to be con- sexual glands on the other. While it would 
cemed in the suppression of the menses during seem logical, and has in practice proved effica- 
pregnancy, and the administration of ovarian cious, to treat a retarded sexual development, 
substance containing luteal tissue has accord- due to thyroid deficiency, by administering 
ingly had considerable vogue in the treatment thyroid-gland substance, there is not much to 
of threatened abortion. The two lines of be urged against the combination of thyroid 
treatment seem to involve contradictory as- with the appropriate gonad substan(;e, which 
sumptions ; and, indeed, the value of adminis- some would advocate in such cases. It can 
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only be suggested that there is little evidence 
that the addition of the gonad improves the 
effect of the thyroid substance, and that, when 
once the safe ground of experimentally-proved 
efficacy is abandoned, free play is given to the 
superficial reasoning by facile analogy which 
has playcid all too large a part in organo- 
therapy. Along this road we arrive very easily 
at the treatment of various vague neuroses 
with the mixed extracts of different ductless 
glands, no one of which can be clearly shown 
to have any relation to the condition. Such 
treatment has no claim to be regarded as 
scientific, however great the satisfaction its 
apj)arent n'sults sometimes give to patient 
and practitioner alike. H J)\ie 

ORIENTAL SORE JJouton d'Orient, 

AlcpjK) Sore, D(‘lhi Boil, Scimh* Sore, Fronti<‘r 
Sore, Uchut, Yalek, etc., in the Old World ; 
Espuiidia, Vta, Buba, etc., in South .Aimuaca). 
— A skin disease caused by invasion of the 
suj)erficial layers of the skin by a flagellate, 
Lcisfunauia tropira, which bears a very close 
resemblance to the parasite pixMlucing the 
systemic disease? kala-azar. 

Etiology. The organis!ii is an egg-sha])ed 
structure measuring about 3 by 2 microns. 
It (?ontains two nuclei— a large trophomn'Ieiis 
and a smaller and mon? de(‘ply-staining rod, 
the kinetonuchMis ; longer cigar-shaped or 
rounded forms arc sometimes .seen. Culti- 
vated in blood-agar (N.N.N. jm*dium), there 
develops an elongated organism with a single 
long afiterior flagellum. 

The disease is transmitted most probably by 
some biting fly, and r(;c(‘nt work points to the 
sand-fly {Phlcbotoinus), the well-known vector 
of sand-fly fever. (Fig. 79, ]>. b.39.) 

Distribution. In the East(?rn hemispheiv 
the disease occurs in Egypt, Sudan, Mediter- 
ranean littoral, North Africa, North-West 
India, Persia, Caucasia, Turkey, Mesopotamia, 
and Arabia ; and in South .America, in Mexico 
and the northern half of the Southern con- 
tinent. 

Clinical course. -Tin; incubation i)eriod 
varies from ten days to six months or longer. 
The first noticeable lesion is a small paj)ule, 
generally on an exposed surface, as the face, 
hands, or feet. It is usually regarded as an 
insect bite, but instead of disapj)earing it in- 
creases slowly but steadily in size, becomes 
more raised, is of a dull-red colour, and covered 
by thin scaly epidermis. It reaches a diameter 
of half to one inch and then gradually shrinks 


and dries till merely a scab remains. I£ Ulit 
is removed before healing is complete, a sbid* 
low ulcer showing pale bleeding granulations 
is produced. If left undisturbed, the scab 
eventually falls off, leaving a thin superficial 
.scar, whicli eventually becomes white. The 
cicatricial tissue has little tendency to pro- 
duce deformities by contraction. The scars are 
very common on the faces of those who live 



Fig. 67.— Oriental acre. {After Wenyon. From photo 
hy R. McKay.) 

The More over Iho nose m oftlie KraimhniiBtous, and that near the 
outn cjinthuH of the eye ia of the |iunch(!d-uut type. 

in endemic areas, such as Bagdad and Aleppo, 
wliere they receive local names, e.g, ** date 
mark ” in Mesopotamia. The type of sore just 
described, sometimes called male variety by 
the natives, is the non-ulcerating form. More 
frequently the papule commences to ulcerate 
through the removal of the superficial e^- 
theliurn (female variety). Secondary bactei^ 
infection takes place, and there results an ulcer 
with raised red skin around it. (Fig. 67.) It 
tends to form a scab which encloses a puruletit 
exudate. The ulcerating varieties are more 
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extensive and produce more scarring than the 
non-ulcerating forms. They do not become 
adherent to deeper structures, and are generally 
painless, unless in a region such as tlic elbow, 
where skin is stretched over bone. Itching is 
a common feature, while the exudate may be 
very offensive, probably as a result of the 
secondary bacterial infection. There are prac 
tically no constitutional symptoms. Left to 
run a natural course, the disease lasts 6-18 
months. The sore is frequently single, but 
very commonly there are two or three. A 
larger number is occasionally seen. There 
may be as many as a couple of dozen on the 
face alone, or they may be distributed about 
the body. 

In South America (and very rarely in the 
Old World) the benign skin lesions just de- 
flcribed may be followed by invasion of the 
mucous lining of the mouth and nose. Exteii- 
aive erosions and overgiowths of the soft parts 
occur, and this condition, lasting in some cases 
for many years, reduces the subject to a con- 
dition of profound cachexia. 

Diagnoiis. — In making a diagnosis the long 
liistory of the case and the locality are of 
importance. It is established by discovery of 
the organism, and this is done by examination 
of smears made from sesrapings of the sore, or 
better still, in order to avoid the secondary 
bacteria, from material obtained by deej> 
puncture, with a fine glass pipett(‘, of the raised 
red skin around the ulcer. The films arc 
stained by Leishman’s stain or some other 
modification of the llomaiiow.sky method. 
Apart from the finding of the ])arasite, diag- 
nosis is difficult, as the condition juay be con- 
fused with syphilis, rodent ulcer, lupus, furun- 
culosis, veldt sore, Nile boil, and other chronic 
ulcerations. Sometimes the organism has been 
recovered by culture when direct observation of 
amears has failed. Glandular enlargement in 
Associated gland areas may occur, and the 
parasite has been found in such glands. 

Treatment. — The older method of excision 
is now rarely practised, for unless a wide mar- 
gin of healthy skin is removed parasites are 
left behind and relapse will certainly occur. 
Excision furthermore increases the scarring. 
The latter statement is also true of treatment 
by escharotics, such as permanganate of potash 
applied in powder form, nitric acid, carbolic 
acid, and similar agents. Carbon-dioxide snow 
in pencil form has been employed. Ointments 
of tartar emetic (2 per cent.) or methylene-blue 
(equal parts of methylene- blue, lanolin, and 


vaselin) are less irritating, though healing 
does not commence till after about a fort- 
night’s daily application of the ointment is 
stopped. 

The best treatment is undoubtedly that by 
intravenous injections of tartar emetic (potas- 
sium antimony tartrate) or of the correspond- 
ing sodium salt. A 1-per-cent, solution is 
used and a dose of 10 e.c. is injected once, 
twice, or even thrice weekly. Two or three 
weeks’ treatment is usually sufficient. The 
10 c.c. may be further diluted to 50 or 100 c.c. 
before injection. 

Good results have also been reported from 
ionization. Ten thic.knesscs of lint soaked in 
1 -in- 1,000 to l-in-5(X) perchloride of mercury 
solution are placed over the sore. The posi- 
tive pole of a 10-150 millimetres ampere cur- 
rent is employed. Two exposures of fifteen 
minutes each are required. Chlorine ioniza- 
tion has also been succes.sfully employed. 

Left untreated, and protected from irritation 
and injury, the sore ^will heal naturally in 
about a year, leaving behind an immunity 
from further infection. q jj Kenyon. 

OSTEITIS (.see Epiphysitis; Osteo-myel- 
iTis; Periostitis). 

OSTEITIS DEFORMANS {syn, Paget’s 
Disease of Bones). — A condition in which cer- 
tain bones become enlarged and altered in 
sha])e and structure. 

Etiology.- -The cause is unknown, though 
many cases give a positive Wassermann reac- 
tion. The disease begins in middle age, is occa- 
sionally hereditary, and is seen in men much 
more frequently than in women. 

Pathology. — The bones affected are the long 
bones —especially the femur, tibia, clavicle, 
fibula, and ribs — the spine, and the skull bones. 
The cancellous bone becomes rarefied and even 
<ystic, whilst under the i)eriostcum now bone 
is deposited, so that the affected bone becomes 
enlarged in length and breadth. The long 
bones become exceedingly curved, those of the 
lower limb being bowed forwards and out- 
wards, with associated coxa vara. The ex- 
ternal aspect of the skull is thickened, and the 
cervical and dorsal spine develops marked 
kyphosis. 

Symptomatology. — The disease begins in 
one bone, particularly the femur, clavicle, or 
tibia ; there is chronic aching pain, some- 
times giving a sensation of tension, increased 
by fatigue ; involvement of the skull causes 
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severe beadaclio. Deformities develop, and the 
Attitude boronies simian ; the upper limbs 
may be lengthened, the lower limbs are short- 
<ened, and the gait becomes w'addling, with 
legs apart ; there is a sense ot weakness and 
lack of balance, necessitating the support of 
a walking-stick. In the back a marked cer- 
vico-dorsal kyphosis develops, and the normal 
lumbar curve disappears. Loss of stature re- 
sults, and the [)atient luis to take a larger size 
in hats. Spontaneous fracture may be the 
first thing to call attention to the disease ; 
not uncommonly a fracture is due to the 
^supervention of endosteal sarcoma. 

Diagnoiis. - When only one bone is 
affected it is diflicult to diagnose osteitis de- 
formans from si/ 2 )hilis; the X-ray apj)earances 
{see X-Rays, Diagnostic Uses of) and tlie 
]>rogression of the osteitis in s[)itc of treat- 
ment, will settle the question. Acromegaly is 
distinguished by its symmetry and the. marked 
changes in the face, hands, and feet. Osteo- 
vmlacia affects esj)ecially the lumbar sj)ine 
and pelvis ; its association with i)iegnancy and 
the absence of a waddling gait are distinctive. 
Osteitis fibrosa, usually occurring first in the 
tibia in young adults, closely resembles osteitis 
<leformaiis pathologically. 

Prognosis. — There is no known means of 
arresting the slow ])rogress of the disease, 
which lasts about twenty years, and is ter- 
minated by the development of sarcoma, or 
by a complication of a fracture, such as hypo- 
static pneumonia. 

Treatment. — Antisyphilitic treatment may 
be applied if the Wassermann reaction is jHJsi- 
tive, but it does not i)roduce striking results ; 
otherwise treatment is directed to relief of 
})ain by avoidance of fatigue, the application 
of radiant heat, and the use of aspirin. Risk 
of slight traumata must be avoided. 

C. W. Gordon Bryan. 

08TE0- ARTHRITIS.— A chronic joint 
disease, usually affecting elderly subjects, and 
characterized anatomically by marginal osteo- 
phytio outgrowths from, and central eburna- 
tion and erosion of, the articular surfaces. The 
condition is monarticular or oligarticular rather 
than polyarticular. Large joints are affected 
rather than small, and if more than one joint 
is involved the distribution is not strikingly 
symmetrical. 

Etiology. — (1) There is probably a large 
class of purely degenerative cases. Just as a 
man’s arteries sclerose with advancing years. 


so also his articular cartilages become btittio 
and more suscejitible to the effects of wear and 
tear, resulting in the eburnation and erosion 
characteristic of osteo-arthritis. 

(2) Another group, sometimes called the 
static group, is secondary to deformities such as 
pcs planus or genu valgum, whereby the body- 
weight is transmitted to the ground along 
abnormal lines of force, and consequently the 
feet, knees, or hips are subject to abnormal 
stresses. 

(3) Some cases are undoubtedly due to 
trauma, and most of the rare instances of this 
condition in young subjects are so caused. 
A (“omparatively trivial injury to an exposed 
joint such as the metacarpo-])halangeal joint 
of the thumb is sufficient to set up a chronic 
ostco-arthritis of this joint. Possibly the 
osteo-artliritis often seen in gouty subjects is 
really traumatic, the repeated deposition of 
uric acid in the articular cartilage acting as 
ail injury. Exposure to damp and cold is 
certainly a predisposing factor. 

(4) tiepsis . — It is possible that some cases 
may be caused by absorption of organisms or 
their toxins from some chronic septic focus, 
c.g. the gums or colon. Experimentally, the 
characteristic morbid appearances of the dis- 
ease have been jirodueed by the injection, 
intra-articular or intravenous, of streptococci 
or other organisms. 

Age.- Osteo-arthritis is a disease of the 
elderly, being most frequent in patients over 
the age of 40, but is occasionally seen in young 
subjects. 

Hex . — Men are more often attacked than 
women, possibly owing to the greater exposure 
of the former to cold, injury, and wear and 
tear. Woman are jiarticularly prone to develop 
osteo-arthritis of the knees during the climac- 
teric, but their liips and shoulders are not 
nearly so liable as those of men. 

Pathology. — As a rule only one, or at most 
three or four, joints are affected, the large 
joints, especially the knees, hips, and shoulders, 
being more often involved than the small. 
The smaller joints, however, may be the seat 
of the disease, which is by no means un- 
common in the metacarpo-phalangeal joint of 
the thumb, and in the metatarso-phalangeal 
joint of the great toe, where it is usually 
associated with hallux valgus. Polyarticular 
osteo-arthritis may undoubtedly occur, but its 
clinical differentiation from the end-results of 
chronic septic arthritis is exceedingly difficult. 

Osteo-arthritis is a_^disease of the articular 
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ends of the bones rather than of the synovial 
membrane. The cartilage loses its pearly 
lustre, becomes less elastic and fibrillated, and 
is eventually eroded wliere the pressure is 
greatest ; the exposed bone being converted 
into a hard, ivory-like substance (“ eburna- 
tion ”). At the margins of the articular sur- 
face the cartilage j>roliferates, either more or 
less evenly along its periphery (“ lipjung ’*), 
or locally into knob- or sjake-like (;xcre»scences, 
which on ossili(;ation provide tlie osteoj>hytes. 
The joint-movements may be limited, or even 
entirely abolished, by the interlocking of these 
osieoi)hytes, but no true ankylosis occurs. 
Small fragments of cartilage or of synovial 
fringes may becojne detached and form frc(‘ 
bodies in the joint-cavity. There may Ix^ an 
excess of synovial fluid in the joint-cavity, 
especially after a slight trauma or wli<*n a 
synovial fringe or a free body has been ni])[)ed 
between the articular surfaces. This fluid is 
usually quite clear and steril(‘. As a rule the 
changes found in the synovial membrane are 
scanty, as contrasted with those of the articular 
surfaces, but in some cases a I’omarkalfle pro- 
liferation of the membrane produces a cauli- 
flower-like a]»pearaiice of this structure. This 
condition, known as the " villous joint.” is 
usually secondary to some static defect, such 
as flat-foot, and is most common in the knees, 
which are oftem symuietrically affected. 

Collections of encysted fluid tliat are known 
as Morant Baker are sometimes found in 
the tissues adjacent to the joints, especially 
the knee and hij). They may be so large as to 
impede the joint-movements and to require 
excision on this account. 

Symptomatology.— I'ain in most cases 
first brings the patient to the doctor, but the 
amount of tmin felt is extraordinarily variable. 
It is by no means uncojiimon to discover more 
or less accidentally a very gross osteo-artljritic. 
creaking of the knees whicli has been unasso- 
ciated with any symptoms whatever. On the 
other hand, tliere are few more painful condi- 
tions than severe osteo-arthritis of the liip. 
The pain is frequently referable to clianges 
in the weather, and, oddly enough, very iiot 
dry weather is often almost as distasteful to 
these patients as is cold and dam]). The 
affected joints are very susce})tiblc to slight 
wrenches or strains, which may easily bring 
about an exacerbation of j)ain, associated per- 
haps with a slight and transient effusion into 
the joint. The pain may be referred to an 
area away from the joint. Tlius. hip-joint 


pain may be referred to the knee or along the 
course of the sciatic nerve, so that osteo- 
arthritis of the hip is not infrequently incor- 
rectly diagnosed as sciatica. 

Lbnitation of joint-movements is common, 
and may be due to muscular spasm consequent 
on the ])ain induced by attempted movement, or 
to interlocking of osteoi)hyteH. As has been said 
above, true ankylosis never occurs. The joint 
is always most “ stiff ” at the beginning of the 
day, and tlie range* and fn*edom of movement 
improve after the* first attcmjds at movement. 
The onset is commonly very insidious and tluv 
(joiirse of the disease very slowly j)rogressi\’(*, 
with perliaj)s the tem])orary exacerbations of 
symptoms and signs resulting from tiivial 
injurie.s or strains. 

The diagnosis dojKMids jxirtly on the sym|)- 
toms and ))artly on the physical signs ; the 
most important of the latter is tlie* cliarocter- 
istic crepitus ])r()diiced on joint-move‘mcnt. In 
the early stages the cre])itus may be* very flue, 
and obtaina})le only by careful |)a]i)ation. 
Wlien there is gross destruction of the articular 
cartilage, a coarse grating or creakiiig may be 
'produced, which is audible as well us ])al- 
j)ablc. In the case of sii])erficial joints, e.g. the 
metacar] io-])hahingeul joint of the tiiuml), the 
marginal ost(*o|)hytic thickening may bo both 
])a]])able and visi})lc. As a rule there is little, 
if any, synovial tliii'kening, aiid an obvious 
excess of synovial fluid is uncommon exc(*])t 
during exacerbations ])roduc(‘d by strains or 
by gross over-use of the diseased joint. As an 
exception to this ruh* must be mentioned the 

villous joint ’ ])revioiisly r(*fcrrcd to. in which 
tliere may he great synovial tliickening, and 
])ossibJy also excess of fluid. 

Then* is but little jiain on jialjiatioii of the 
joint, tlioiigh there may be a little tenderness 
along the " joint-line." The joint can often he 
mo\ed ])assivc]y tlirough a considerably tvider 
range than it can be actively, unless movement 
is limit oil by interloekiiig osteo])hvtes, which 
interlocking can be jilaiiily felt. 

Wasting of tlu* muscles su])i)lying the joint 
is an early jihenomeiiou, ami is oftt'U very 
])ronoiuiced, but is rarely so extreme us in 
rlieumatoid arthritis, nor ari* contractures so 
common as in the latter t.ondition. 

The geneial health is not ini])aired, unless 
pain is so severe as to interfere with sleep and 
to cause mental depression. There is neither 
fever nor sweating, and no enlargement of the 
spleen or of lymphatic glands ; trophic changes 
of the skin or nails are not obseived. 



OSTEO-ARTHRITIS 


The X-ratf findings in osteo-arthritis are 
characteristic. Thouj?h the central areas of the 
cartilage arc eroiletl. elsewhere the cartilage is 
at least of normal thickness, and consequently, 
in the radiograms, the “ joint-slits ” are well 
preserved. .Marginal lipping and possibly osteo- 
phytes are commonly present ; there is no 
great rarefaction of bone siu^h as is constant 
in rheumatoid arthritis. (IMat«‘ 13, Fig. 3, 
Vol. HI, facing j». 550.) 

Osteo-artliritis of the liip {moluni coxm 
senilis) is often diagnosed as seinticn, the ulti- 
mate diagnosis sometimes de[)ending on the 
X-ray findings. In the joint-dis(*ase, pain may 
be referred down the sciatic nerve, but not 
below the knee, muscular wasting is more pro- 
nounced, but coiiKned to the buttock and 
thigh, thickening of the joint and crepitus may 
be detected <m palpation, and the patient is 
often unable to sit with legs crossed. 

Heberden s nodes are little round knobs due 
to small osteoi)}iytic. outgrowths on each side 
of the bases of the terminal j)halanges. Sooner 
or later after their appearance follows a more 
or less ])ronoi]n(Hnl lateral deflection of the 
terminal i)halan.x, and not infrequently slight 
osteo-arthritic symf)tonis and signs are ob- 
served in other joints. These nodes often 
appear in women after the climacteric, but are 
by no means uncommon in men. Tin; asso- 
ciated ost(‘o-arthritis is usually of a compara- 
tively benign type. 

Chamd's joints differ from osteo-arthritis in 
being comparatively ])ainless. There is much 
more destruction of the articular surfaces, and 
at the same time there may be considerable 
osteoj)hytic outgrowths ; large, effusions of 
fluid, and dislocations or other gross deformi- 
ties, are the rule. The diagnosis will be clinched 
by the finding of evidence of tabes or of 
syringomyelia. 

Prognosis. — Though individual joints may 
in time l)econic seriously disorganized, the 
patients can always be assured that at most the 
course of tlu^ disease is likely to be exceedingly 
slow, and that it wdll not end in widespread 
deformities and crippling. Many cases of well- 
marked osteo-urtliritis of the knee or shoulder 
never cause more trouble than o('ca.sional bouts 
of ])ain or swelling of tiie joints, and a certain 
degree of limitation of movement. Osteo- 
arthritis of the hip, on the other hand, may be 
an exceedingly painful condition, and may give 
rise to very grave disability. 

Treatment. Gieneral. — When the knees 
or hips are affected, deformities such as pes 


planus should be looked for and, when preaeiit, 
corrected if possible. A search must be made 
for chronic septic foci, particular attention 
being paid to the nose and its sinuses, the 
mouth, the ears, the alimentary canal, the 
respiratory tract, the vagina, the bladder, and 
the urethra ; if any pathological state is found 
it should bo dealt with appropriately. 

The general healtli should be maintained at 
its optimum by means of a generous diet ; 
there is no need for dietetic restrictions unless 
there are obvious indie.ations of a gouty ele- 
ment. The weight of obese patients should be 
reduced by suitable measures, especially if the 
joints of the legs are affected. 

Residence in a dry and equable climate is 
desirable, and it is very important that the 
affeete<l joints, even when the disease is quies- 
cent and giving rise to no sympton^s, should 
he warmly wrapped up and protected from 
cold. 

Drugs are not of much avail, though a sim- 
ple tonic mixture is often helpful. Pain may 
best bo relieved by aspirin; it is important 
that this drug, or even morphia, should be 
administered at night if pain is interfering with 
sleep. The combination of salicin with potas- 
sium iodide is often useful, as in the following 
formula : — 

Kj Sulicini gr. x. 
l*ot. iod. gr. V. 

Syr. glyeorojihos. co- 31- 
Aq. ad 5 !. 

Ft. mist. 1 oz. t d s., p.c. 

Local treatment. -Hot-air baths, or radiant 
heat, followed by massage and cautious passive 
movements, are very successful in this condi- 
tion, the relief of pain and increased freedom 
of movement after their use being quite re- 
markable. Ionization is also successful some- 
times, though it is probable that the hyperaemia 
produced by the passage of a sufficiently heavy 
current is a factor more important than the 
introduction of any particular ions. Scott’s 
dressing is a useful counter-irritant. 

»So long as there is any considerable pain in 
the joint, and especially if there is any swelling 
or heat, it should be kept at rest, if necessary 
by a splint. It is a great mistake to attempt 
to keep the movements of the joint free by 
excessive use. In the case of the knees and 
hips, brilliant results have sometimes been 
obtained in carefully selected cases by the use 
of a Thomas calliper splint, or of Hoefftoke's 
splint. 
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Finally, in certain cases, surgical measures 
are called for. Interlocking osteophytes may 
be chiselled away, or more or less extensive 
resections of the joint structures may be under- 
taken, sometimes with very gratifying results. 

Maurice CaSvSidy. 

08TE0- ARTHROPATHY, PUL- 
MONARY {syn. Hy])ertroj)hic O.steo -arthro- 
pathy). — Symmetrical enlargement of the hands 
and feet, with clubbing of the fingers and toes, 
periostitic thickening of the long bones, esjieci- 
ally in the neighbourhood of the joints, and 
articular inflammation (H. D. Jtolleston). 

Etiology. — The disease occurs more often in 
males than in females. It is al most always secon- 
dary to pulmonary disease, and has most often 
been found associated with empyema, bronchi- 
ectasis, chronic ])noumonia, ])hthisis, or malig- 
nant disease of the mediastinum, ]>leura, or 
lung, liarely, the initial disorder has boim 
Hanot’s cirrhosis of the liver, sj)inal caries, or 
intrathoracic lymphadenoma ; occasionally no 
primary lesion is disc.ovi^rable. The condition 
is probably produced by toxins absorbed from 
the antecedent disease, and tluirefore usually 
from the lungs. 

Pathology. — The essential lesion is a new 
formation of pcriosti^al bone on the shafts of 
the long bones, esjiecially in the neighbourhood 
of joints. The lower ends of the radius and 
ulna, the metacarpal bones and the first and 
second rows of plialanges are most commonly 
affected, but the bom‘S in the neighbourhood 
of the elbow- and ankle-joint sometimes show 
the same changes. "J’lie new bone may extend 
beneath the periosteum along the shafts of the 
long bones, but is less and less tliick the farther 
it is removed from the joint. The joints them- 
selves may contain fluid, and their synovial 
membranes may be thickened. 

Symptomatology. — To enlargement of tlie 
ends of the bone^ and swollen joints is added 
clubbing of the fingers, which is constant and 
often extreme. Sometimes the joints become 
inflamed, tender, painful and restricted in 
movement, with redness of the overlying skin. 
The exacerbations arc accompanied by fever. 
The enlargement near the joints is not due 
exclusively to the new bone - formation, for 
the adjacent subcutaneous tissue is swollen in 
the same manner as the finger-tips. X-rays 
assist the diagnosis by demonstrating the new 
periosteal bone, under which the shaft is 
rarefied. Somewhat similar changes are seen 
in a radiogram of osteo-periostitis, but the 


subjacent rarefaction is distinctive. The club- 
bing of the fingers leaves little doubt as to the 
true diagnosis. 

Treatment. — The treatment should he 
directed to the ])riumrv disease : when this 
can be eliminated, as in cases of empyema, the 
osteo-artliropatliy gradually disappears. The 
malady si'ldom needs individual treatment. 
During an exacerbation, resting the affected 
joints, with the application of heat and admin- 
istration of opium, affords relief. 

Frederick Land mead. 

08TE0 - CHONDRITIS (see Pseudo- 

(’OXATA^IA). 

OSTEO- CHONDRITIS DEFORMANS 
JUVENILIS {xee Pseudo-coxauua). 

OSTEOGENESIS IMPERFECTA. A 

rare condition in wliich multiple fractures of 
bones occur in in tra- uterine or infantile life. 

It is convenient to legard fragilitas ossium 
as including (1) osteogenesis imperfecta and (2) 
rnollUits ossinni or osteomalacia (q.v.). These 
are two separate diseases. In osteogenesis im- 
jierfecta — for which condition the terms annular 
rickets and periosteal ajtlasia have also been 
suggested— -the fractures are primary and the 
deformities and bending s(‘condary. In osteo- 
malacia the softtming is primary and the frac- 
tures an^ secondary features (11. 1). Holl(‘ston), 

Etiology. — lu about a ({uarter of the cases 
the di.sease is hereditary. The ossification from 
jieriosteiim is defective. 

Symptomatology. — The tendency to frac- 
ture.s may arise in iitero, or may start in 
the first few months ufter birth. Occasion- 
ally the onset of the disease is delayed until 
late childhood. The ribs and the long bones 
of the extremities suffer most, but the fractures 
are not confined to thcmi. The fractures occur 
from very slight injury or even apparently 
sjiontaueously, being possibly due to muscular 
effort. They are attended with little jiain, 
and are often very numerous. Bluimess of the 
sclerotics has been noted in some cases. 

Diagnosis. — As a rule the disease is easily 
distinguished from riiikets or osteomalacia. 

Prognosis. — {Starting in intra-uterine life, 
the fractures usually cause the infant to be 
delivered dead. Arising soon after birth, the 
disease is often fatal, but in later life has 
little tendency to kill. After a few years the 
tendency to fracturii diminish(‘S or disappears. 
Osteomalacia may supervene. The fractures 
rarely fail to unite, but the union is of calcified 
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fibrous tissue and not osseous. Much callus- 
lormation is common, and deformity is very 
pronounced. 

Treatment. — In severe cases fractures are 
practically unavoidable, nor can the usual 
methods of treating them be adopted. The 
limb should be wrapped in wool with a soft 
bandage and left. As the disease passes off, 
operations may be undertaken to correct the 
extensive deformities. Miller. 

OSTEOMALACIA . — Osteomalacia, also 
called mollities ossiuin, is a form of fragilitas 
ossium (sec Osteogf.nesis Impkufecta) in 
which certain bones bend and are subje.ct 
to spontaneous fracture as a result of the 
absorption of their mineral salt elements. 

Etiology. —The disease is very much more 
common in women than in men, and usually 
begins during pregnancy ; it attacks persons 
whose diet is deficient. 

Pathology. — The bones of the lumbar spine 
an 1 pelvis are most affected ; decalcification 
leads to frailness and a tendency to fle.xibility, 
aj)ontaneous fraetun;, and deformity. The 
marrow and cancellous bone are soft and 
vascular, and the periosteum is thickened. 
Calcium salts are excreted from the system 
iu excess. The pelvis becomes narrowed and 
triradiate from the pressing of the acetabula 
inwards and of the pubis forwards, while the 
eacriim bends forwards. 

Symptomatology. — The disease usually 
starting during pregnancy, its mo.st important 
result is difficulty in parturition. There is in- 
definite pain in the affected regions, with 
general wasting and weakness ; in non-preg- 
nant women the symptoms are exaggerated 
during menstruation. Deformity develops ; the 
sternum and symphysis pubis are promi- 
nent, the chest is flattened from side to side, 
with displacement of the arms upwards and 
backwards, and the distance between the great 
trochanters is decreased ; there is lumbar 
lordosis, and genu valgum may occur ; when 
erect the patient leans forward and supports 
her.self on her hands. Spontaneous fractures 
may occur, and are followed by weakness or 
absence of union. 

Prognosis. — The disease usually progresses, 
with intermissions, until the patient becomes 
bedridden, and eventually dies from wasting 
and exhaustion ; but it is sometimes arrested 
at the menopause, natural or artificial. There 
is grave danger of death during childbirth. 

Treatment is directed to the relief of pain 


osii:o4ffyEtitti' 

by aspirin, salicylates, and the application ot 
radiant heat, and calcium salts are adminis- 
tered. In pregnant women the danger of 
full-time natural delivery must be prevented 
by the induction of premature labour, or by 
Cffisarian section combined with removal of 
the ovaries. If the disease occurs in a non- 
pregiiant wmman, oophorectomy should be 
performed, unless the natural menopause is 
imminent. ^ 

OSTEOMATA {sec Exostoses). 

O ST EO -MYELITIS. — Inflammation , either 
acute or chronic, affecting all the component 
parts of a bone. In this place osteo-myelitis 
due to pyogenic bacteria is described ; the 
forms due to sy[)hilis and tuberculosis are 
dealt with in the articles on Boxe, Syphilis 
OF, and Bone, Tuberculosis op. 

Etiology. — The causative bacteria are, in 
order of frequency, SUiphjlococcas pijo^enes 
aurvm and alhus. Streptococcus ppogenes, the 
pneumococcus, and Bacillus typhosus. General 
debility, especially if due to lo.s8 of blood, is 
a predisposing cause. The infection generally 
reaches the bone by means of the blood-stream, 
and there is often a history of injury to the 
bone ; this variety usually occurs in children, 
and is more common in boys than in girls, 
becaii.se the former arc more liable to injuries. 
In other ca.ses the disea.se is the result of septic 
infection of a compound fracture, the bacteria 
gaining acce.ss through the wound. Lastly, the 
bone may be infected by direct spread from an 
adjacent focus in a joint or in the soft parts. 

Pathology. — In blood-stream infection the 
primary focus is usually in the skin, a furuncle, 
carbuncle, or septic abrasion, or it may be in 
the tonsil or other area covered by mucous 
membrane. 

The bone-infection most often starts in the 
centre of the cancellous tissue at the end of 
the diaphysis, but may begin in the epi- 
physis, iu the deep layers of the periosteum, 
or occasionally, if due to streptococci, in the 
medullary cavity ; in any case, a preceding 
slight injury may have produced a small 
haeinatoma in the bone, and in this the organ- 
isms are deposited. The bones most often 
infected are the tibia, the humerus, and the 
femur ; in the femur it is common for the 
disease to begin as a periosteal infection of 
the lower part of its posterior surface. 

The inflammation rapidly spreads throng 
the cancellous tissue to the medulla; the in* 
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creased tension leads to thrombosis of the 
vessels of the bone, and necrosis of a larj?e 
part of it follows ; tlie periosteum is detached, 
and an acute abscess forms under it and 
rapidly tracks along the bone. 

It is common for the infiainmation to s])read 
to the neighbouring joint, which becomes dis- 
tended at first with clear fluid, later witli pus, 
all the changes of su])j>urative arthritis su])er- 
vening ; in young children, esj)ecially, the joint 
is affected early. 

The dead bone forms a large sequestrum, 
and becomes enclosed in an involucrum of new 
bone, regenerated from the inniT surface of 
the inflamed periosteum ; the involucrum is 
lined by granulations that discharge* a large 
amount of pus, which escapes through holes, 
“ cloacse,” in the involucrum. ]n some very 
acute (tases no involucrum is formed. Either 
as a result of natural processes or of ofK‘ration. 
sinuses form in the skin and lead down through 
the cloacsB to the sequestrum ; they become 
lined with prominent granulations and there is 
profuse j)urulent discjharge. If tlie sequestrum 
is removed early, the cavity in the involucrum 
becomes obliterated by bone - regeneration, 
but if the sequestrum is allowed to remain 
until the involucrum has becoim*- sclerosed, 
the power of osteogenesis is lost and the cavity 
persists permanently, the sinuses continuing to 
discharge for an ind(^finit(i length of time. 
Until it is firmly ossified the involucrum is 
liable to fracture or bending. 

In some cases the dis(;asc runs a less acute 
course and a chronic abscess forms in the 
interior of the bone, surrounded by a zone of 
sclerosis and usually containing a small seques- 
trum ; the name Brodies abscess is given to 
this condition, whi(;h may ])ersist for years 
\\dthout severe symptoms ; suck abscesses are 
sometimes multiple. 

As a result of detachment of the se])ti(* 
thrombi in acute osteo-myelitis, ])y8pmia may 
occur and give rise to foci of suj)puration in 
other parts of the body, especially joints, 
tendon-sheaths, and bursa?. As a late result 
of chronic suj)puration, lardaceous disease 
occasionally 8ui)ervcne;;. 

When osteo-myelitis is the rtisult of direct 
infection of a compound fracture its course is 
usually less acute, as the fractured surface 
allows drainage of the bone ; tension throm- 
bosis is therefore not a feature, and extensive 
necrosis does not occur. Sequestra may result 
from comminuted fragments which have had 
their periosteal attachments severed by the 


original injury or by operative procedures. In 
infected open amputations from which the sawn 
end of the bone protrudes, osteo-myelitis leads 
to a conical sequestrum wdiich takes a very 
long time to se])arate. 

Symptomatology. — Several clinical forms 
occur, according to the acuteness of the dis- 
ease. In the most virulent the general symp- 
toms are so severe that they may mask the 
local ones ; the temperature is high, the 
jmlse rapid, the patient is delirious or coma- 
tose, and early death results from the intense 
toxaemia. 

In another form tlie S 5 mij)toms are those of 
])ya?mia, with local signs related to the dis- 
eased bone; rigors and the development of 
abscesses in other parts of the body, especially 
in the hi])- and shoulder-joint and under the 
deep fas(aa of the back, are the most pro- 
minent features, and death from toxaemia or 
the involvement of an important viscus is 
very liable to occur. 

In the form whidi is fortunately the most 
common, the main symptoms are those of the 
local disease combined with fever. The onset 
is acute, and severe aching j)ain in the affected 
limb is complained of, sometimes actually 
localized in the diseased end of the bone ; 
there is pain on touching or moving the limb, 
elicited in the earliest stages by pressure or 
])ercussion of the bone at a distance from the 
site of the inflammation. The neighbouring 
joint becomes tender and swollen, with limita- 
tion of movements ; at first the effusion is 
aseptic, hut lat(‘r it becomes infected and sup- 
purative arthritis ensues. The skin over the 
affected bone is red, hot, and (i*dematous, 
(^specially if the bone has a subcutaneous sur- 
face ; with a deei)ly placed bone there may be 
oedema of the limb some distance away. The 
temperature is high and the })ulse rapid, the 
face is flushed and the tongue furred. De- 
lirium is not uncommon, and death may occur 
from toxsemia and exhaustion. In the less 
virulent cases a subperiosteal abscess forms, 
over which the skin becomes r(*d and fluctuant ; 
the abscess may even burst through the skin 
W’ith some relief of the symptoms. In such 
cases the disease then settles down to a chronic 
course, but this sequence of events is unusual, 
and in most instances only prompt surgical 
intervention will save the patient’s life. A high 
leucocytosis is present while there is ]»us under 
tension. 

In the chronic stage which follows surgical 
or spontaneous evacuation of the i)us the limb 
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becomes thickened, partly from brawny oedema 
of the soft parts, partly from the development 
of the involucnmi ; usually several sinuses are 
present, lined by ])rouiinent granulations and 
leading through the cloacoe to necrosed bone, 
with a copious discharge of thick pus. After 
months or years, diarrhoea, wasting and albu- 
minuria may indicate the onset of lardaceoiis 
disease. 

In some cases of mild infection, after an 
acute onset the inflammation settles down to 
a chronic abscess, which may })ersist for years 
and give little sign of its presence ; as a rule 
there is aching ])ain, especially at night or 
after exercise, with tenderness on deep pres- 
sure, and slightly increased heat, and cedema 
of the overlying skin. The patient is subject 
to slight fever at night and feels “ shivery 
at times, and exacerbations of acute pain and 
fever may o(H‘ur. X-rays show a local area of 
rarefaction surrounded by sclerosis, and a 
small sequestrum is often present. 

In enteric fever, subacute osteo- myelitis of a 
rib sometimes develops in the later weeks of 
the illness, or even a long time after recovery 
from the acute disease ; the afle(;ted bone 
becomes painful and thickened, and a sub- 
periosteal abscess commonly results. 

Osteo-myelitis of a compound fracture is 
characterized by an intermittent temperature, 
profuse discharge from the wound, and, by 
X-ray examination, an ajijiearance of rarefac- 
tion of the central part of the bone, extending 
from the fracture ; there is no surrounding 
sclerosis in the earlier stages, and necrosis does 
not usually occur if the wound is open. If, 
however, the wound has been closed without 
drainage, or if the bone has been wired or 
plated, the j)us tracks and the ])eriosteum is 
stripped up, with resultant necrosis of bone. 

Diagnosis. — The most imjmrtant condi- 
tions for which acute osteo-myelitis might be 
mistaken are other forms of septica5nua, rheu- 
matic fever, enteric, or other acute specific 
infection; injury to bone, su(;h as incomplete 
fracture or traumatic periostitis ; and gono- 
coccal or other forin of acute arthritis. 

The cases of osteo-myelitis which simulate 
an acute specific fever, especially enteric, are 
those in which the general symptoms, particu- 
larly delirium and coma, are so intense that 
the local manifestations are masked ; in all 
such cases a systematic examination of all the 
bones must be made for tenderness or other 
sign of acute inflammation ; the prognosis in 
these cases is extremely bad, and even early 


amputation rarely prevents rapid deatli. In 
injuries there may be some bruising, the tender- 
ness is quite localized, there is little or no fever, 
and there is no leucocytosis. Acute rheumaUim 
of one joint only is imusual in young peo|de, 
whereas acute osteo-myelitis is a common dis- 
ease ; in arthritis pain only occurs when the 
joint is moved, and the general symptoms of 
toxeemia are less severe in the early stages, 
nor is there such a high leucocytosis. When in 
osteo-myelitis the symptoms and signs are 
(diiofly due to an ac^companying arthritis of the 
neighbouring joint, it would be a serious matter 
to diagnose acute rheumatism and to postpone 
surgical intervention while treatment by sali- 
cylates is carried out. In view of the rarity of 
acute monarticular rheumatism in the young, 
the rule must be to treat all cases of acute 
arthritis of one joint in children, if accompanied 
by high fever and toxaemia, as osteo-myelitis of 
the end of the neighbouring bone, especially 
if it is the shoulder, the hip, or the knee that 
is a fleeted, unless, of course, another obvious 
(^ause for the arthritis is present. Similarly, 
the sym}>toms of acute osteitis of the astragalus 
will be those of acute arthritis of the ankle. 

Gonorrhoeal arthritis usually affects adults, 
and the discovery of the primary focus, the 
localization of the inflammation to the joint 
and the |)eriarticular soft parts, and the absence 
of severe general symptoms are distinctive. 

In distinguishing typhoid osteitis of a rib 
from tuberculosis, the history of the preceding 
acute illness and the Widal reaction are the 
im])ortunt features, or the pus may be aspirated 
and examined bacteriologically. 

Brodie’s abscess has to be diagnosed from 
(jiinima, from localized periostitis, and from an 
endosteal (jrowth. The question will usually be 
settled by an X-ray examination showing the 
rarefied area surrounded by sclerosis, and often 
containing a small sequestrum ; in doubtful 
cases an exploratory ojMjration must be under 
taken. (Plate 42 , Figs. 1, 2, Vol. Ill, facing 
p. 547.) 

Prognosis. — In the most acute cases, giving 
rise to delirium and coma, recovery is rare ; 
in all cases there is grave risk to life from 
pyeemia. If recovery ensues, the patient’s 
relatives must be warned that months or yem 
of treatment may be necessary, with more than 
one operation, and that deformity from de- 
fective growth of the bone is liable to follow, 
especially if the disease is in the neighbourhood 
of the knee, shoulder, or wrist ; very ooeasion- 
ally overgrowth of the bone is a result. 
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OTITIS EXTERNA 


Treatment. — The immediate treatment 
must be operative ; an incision through the 
soft parts and the periosteum is made and the 
compact tissue is T(*movcd so as freely to open 
up the medulla and i)articularly the can- 
cellous tissue at the affected end of the dia- 
physis. At the end of the operation the 
wound is lightly packed with gauze soaked in 
liquid paraffin containing 1 per cent, iodoform. 

In the after-treatment, careful splinting is 
very important, to prevcuit ])ain, auto-inocu- 
lation, suppurative arthritis, and the risk of 
fracture or bending of the involucruni ; some 
form of sidint, such as the Thomas knee-splint, 
which allows access for dressing without dis- 
turbance, i.s the best. 

After the first two days the best means of 
applying an antise])tic is (^arreXs method of 
intermittent moistening with eusol or Dakin’s 
solution, introduced through multiple rubber 
tubes fixed in the wound, wffiich is lightly filled 
with gauze renewed daily. The pain of dress- 
ing may be minimized by covering the raw 
surface with a sheet of thin perforated rubber 
tissue placed between tubes and gauze ; in 
toxeomic cases frequent anaesthetics for dress- 
ing should be avoided. The Carrel treatment 
should be continued for about four days ; when 
the surfaces begin to granulate, the iodoform- 
paraffin dressing is r(‘ verted to. The early use 
of vaccines has given good results in some cases. 

As general treatment, plenty of fluids are 
given by the mouth, and in the early stages by 
the rectum in the form of saline or water ; sub- 
cutaneous saline should, if possible, be avoided, 
because of the risk of infection being conveyed 
by the blood-stream to the site of the in- 
jection. Tonics, particularly iron, are valuable 
in the later stages, and tlie jmtient should 
be moved into the ojjen air as much a.s pos- 
sible, especially if sunlight is available. 

If necrosis of the shaft of the bone occurs, 
as it does in most cases, the sequestrum must 
be removed. Operation should be performed 
for this purpose as soon as the limits of necrosis 
are defined, usually about the sixth w'eek ; if 
this is postponed, the involucnim becomes 
sclerosed and loses its powers of osteogenesis, 
so that the granulation-lined cavity persists, 
and sinuses remain unhealed for an indefinite 
period. X-rays will help in deciding the out- 
line of the sequestrmn. 

In cases in which the disease is so acute 
and extensive that an involucrum is not 
formed, deformity may be considerable, especi- 
ally in regions where there is no parallel bone 


to preserve the length of the limb ; such a- 
consequence can he avoided by careful exten- 
8ion-.sp]inting. The Thomas knee-.splint, with 
fixed extension applied to a transfixion jun 
placed above the os calcis, is the most conve- 
nient method in ostco-myclitis of the femur 
or the tibia. Splinting must be continued till 
the newly regeiuTatcid hone is strong ; in later 
stages plaster-()f-j)aris may be employed. Little 
weight must be transmitted through the bono 
till X-rays show it to be of normal density, but 
the patient may be allowed to w^alk on a cal- 
liper splint which transmits his weight from 
the tuber isclui to the heel of his boot. 

Various operative measures arc adopted to 
])romote healing ; when sinuses persist from 
the existence of a j)ermanent cavity in the 
new bone, the removal of two-thirds of ita 
wall, inversion of skin flaps, and the use of 
fat-, muscle-, or bone-grafts may be necessary. 

An accompanying arthritis must be treated 
on the lines indicated in Arthritis, Acute 
Infective. q Gordon Bryan. 

OTIC NEURALGIA (see Neuralgia). 

OTITIS EXTERNA —Under this designa- 
tion are included difiusc external otitis and 
circumscribed external otitis, or furunculosis 
of the external auditory meatus. 

1. EczexMa or Dermatitis of the Auricle 
and External Meatus. — The most frequent 
cause is purulent otorrhena, but it may arise 
inde|)endently of any local cause. 

The tymptoms are those of eczema else- 
where. When chronic, the infiltration Jiiay be- 
so considerable that it may lead to serious- 
narrow'ing of the meatus, and to partial re- 
tention of the discharge, a state of things which 
can only bo remedied by a mastoid operation. 

The treatment of eczematous dermatitis 
due to discharge consists first of all in the 
removal of the cause, but the skin disease 
itself should also be treated. If it be acute, 
the application to the auricle of lint soaked 
in dilute lead lotion is advisable, while the 
following drops may be inserted in the canal : — 

Plumb, acetat. gr. xxiv. 

Sol. alumin. acetat. 3i* 

Afj. dast, ad gi. 

If the condition be chronic, the frequent 
application of the following ointment will 
hasten cure : — 

I^ Ung. hydrarg. oxid. flav. gr. vi. 

Paraff. (vaselin) §L 
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2. Seborrhceic Eczema. The patient’s 
chief complaint is of itching and irritation in 
the canal and auricle. Discharge is scanty 
or absent, and scale-formation common. The 
condition is always associated with seborrha'ic 
eczema of the scalp. The most useful appli- 
cation is ung. acid, salicyl. Care should be 
taken to treat the scalp also. 

3. Otomycosis. This form of otitis is due 
to a fungus, the Aspergillus glaucus or A. niger 
])eing the most common. On examination of 
the meatus a membranous-looking cast of the 
(*anal is usually visible. The canal is often 
exipiisitely tender, and removal of the friable 
cast is conseipiently a task of some difficulty. 
Microscopical <‘xamination is ne(‘essary. 

Treatment consists in the careful removal 
of all debris under mental inspection, aided 
by the application of hydrogen peroxide. 
After the canal has been cleared it .should be 
mopped out carefully with argent, nit. (12 per 
cent.), or with absolute alcohol. Afterwards 
ear-drops consisting of alcohol should be in- 
.stilled once or twice daily, to prevent a re- 
growth of the fungus. 

4. Furunculosis of the Exteh.nal Meatus. 
— A common and painful complaint, due to a 
staphylococcal infection of a hair-follicle, and 
consequently only encountered near the orifice 
of the canal. Suc.cessive crops of furuncles are 
to be expected, and both ears may be affected 
either simultaneously or successively. 

The chief symptoms are pain and tenderne.ss. 
The pain, w'hich is very severe, is increased 
by the movements of the jaw in speaking and 
in chewing. When th(‘. swelling of the furuncle 
blocks the meatus, there is much deafness. 
In from two to four days the boil break.s, the 
pain being thereby relieved. The discharge is 
purulent and profuse, and a “ core ” has to 
come away before healing takes j)lace. 

The diagnosis between furunimlosis of the 
external meatus and mastoid abscess is often 
difficult, especially when the furuncle is situ- 
ated upon the posterior wall of the meatus, as 
in that situation it causes swelling and cedema 
over the mastoid process. The distinction 
rests upon two i)oints : (1) in furuncle there 
is no tenderness over the mastoid process 
itself, whereas in mastoid abscess the tender- 
ness there is acute ; (2) in furuncle the cedema 
obliterates the sulcus or groove between the 
auricle and the mastoid region, whilst in mas- 
toid abscess this groove is deepened. In 


furuncle also the mcatal orifice is usually ddssS 
by the swelling of its walls. 

Treatment.— A free incision should be made 
through the swollen wall in such a position 
that it traverses the crater of the furuncle. 
The knife should be carried down to the bone, 
and the incision should then be well curetted 
with a sharp spoon. This is a painful pro» 
(M'cding, and requires a general anfissthetic, 
nitrous oxide gas being the most suitable. A 
drain of gauze should then be inserted into the 
meatus and hot fomentations applied. Re- 
currence may be ]>rcvent.od by the use of anti- 
septic drops (sol. hydrarg. i)erchlor. 1; 1,000, 
provided there is no perforation of the mem- 
braiio). Glycerin should bo avoided. If, in 
spite of local treatment, recurrence takes place 
and persists, an autogenous vaccine may be 

Dan M'Kenzie. 

OTITIS INTERNA {see Labyrinth, Affec- 
tions of; Meniere’s Disease). 

OTITIS MEDIA. — Under this term are 
included acute catarrh and suppuration, chronic 
suppuration with cholesteatoma, and chronic 
catarrh, hyi)crtro]>hic and atro])hic. 

1. Acute Catarrh and Suppuration of 
THE Middle Ear 

The.se conditions are due to infection of the 
middle-ear spaces by pyogenic organisms, which 
generally obtain acce.ss to the middle ear by way 
of the Eustachian tube from the naso-pharynx. 
Accordingly, acute otitis media is a common 
sequela of “ colds,” influenza, scarlet fever, 
measles, and other diseases which cause naso- 
jdiaryngeal inflammation, and is often due to 
adenoids. In children, otorrheea is almost 
always associated with adenoids. The com- 
monest causative organisms are streptococci, 
the pneumococcus, Micrococcus catairhalis, and 
the influenza bacillus. Ear infection is mono- 
microbic during the acute stage, and poly*? 
microbic if it becomes chronic. 

Pathology. — ^According to the relative viru- 
lence of the infection, the severity of the local 
lesion varies from a simple sero-mucous catarrh 
to widespread necrotic destruction, the latter 
being most usually due to scarlet fever or 
influenza. In the catarrhal type the reaction 
is mild, and the exudate gathers in the general 
cavity of the tympanum. In the purulent 
types the reaction is more violent and, as the 
seat of most intense inflammation is in the 
attic or tipper part of the tympanum anumg 
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the folds of mucous membrane surrounding 
the chain of ossicles, it is here that the abscess 
forms. Left to itself, the i)us sooner or later 
breaks through the membrane and discharges 
into the meatus, with relief to all the symptoms, 
and in favourable cases with spontaneous cure 
in a few days. If, however, the bone has 
become infected, as when one of the ossicles 
is necrosed, or if, owing to carelessness or 
ignorance, a superadded infection from the 
meatus occurs, the discharge be(!omes chronic. 

During the acute stage the disease may 
involve the mastoid cells, the lateral sinus, the 
labyrinth, the brain or the meninges. 

Symptomi of acute catarrh.— In acute 
catarrh there are earacdie, deafness, and tinni- 
tus, usually sudden in their onset, with a moder- 
ate amount of fever and malaise. After some 
hours or days, relief is afforded either by the 
spontaneous involution of the disease process 
or by rupture of the membrane and the dis- 
charge, of the accumulated e.xudation. lle- 
covery is usual, with restoration of normal 
hearing. Sometimes, however, the deafness 
persists and becoirK^s chronic, or infection 
takes place through the i)erf()ration, and trans- 
forms the catarrhal into a ])uriilent inffamnia- 
tion. The aj>pearance of the membrane varies 
with the stage and severity of the disease, 
but as a rule the reddening is slight. Bulging, 
if j)re8ent, affects the wliole memhrane, where- 
as in acute su])puratiou it is the postero- 
superior quadrant which is chieffy affected. 
This distinc.tioii, however, cannot always be 
made, so that before ruj)ture takes place the 
only difference betweeii catarrh and su])})ura- 
tion may lie in the com j)a rati ve mildness of 
the local and general sym]»toms in the former 
condition. 

Treatment of acute catarrh.- -If seen 
early, the attack may be aborted by sending 
the patient to bed, giving u purge, and in- 
stilling into the ear drops consisting of glycer. 
acid, carbol. 2^ dr., glycer. to 1 oz., mixed. 
At the same time heat may be applied to the 
side of the head by means of a hot rubber 
bottle or fomentations. 

If rupture of the membrane seems to he 
inevitable, this development should be fore- 
stalled and the membrane incised in the 
manner described in the next section (j). 441). 
If the symptoms apjHjar to be moderating, 
this operation may be avoided, but in a doubt- 
ful case early incision should be practised. 
Antiseptically performed, it is a harmless 
procedure. 


After the discharge has appeared, the dilute 
glycerin and carbolic-acid dro})S should be con- 
tinued with the object of preventing further 
infection. 

Symptoms of acute suppuration. — These 
are similar to those of acute catarrh, but, 
generally, much more severe. The earache is 
more intense, and the prostration greater. This 
is especially true of children, in whom an acute 
jiurulent otitis means a .serious illness. In 
infants, in addition to high fever and restless- 
ne.ss, the appearance of convulsions, squint, 
and some head retraction may arouse fears of 
meningitis. In adults, the constitutional re- 
action is usually slight, even in acute suj)pura- 
tion. There may be no fev’^er and no general 
disturbance. Even the })ain may be trivial or 
absent, the only symptoms being dullness of 
hearing and the appearance of discharge. 

In all cases of unexplained pyrexia in chil- 
dren it is import-ant to make an examination 
of the tym])anic membranes with light and 
.sj)eculum. 

After from twenty-tour hours to four days 
the |)yrexia and pain are r(‘licved by the burst- 
ing of the abscess through the membrane. If, 
twenty-four hours after this ev<‘nt, the pyrexia 
has not disappeared, there is still some pus 
retention, cither in the tyni])anum itself, the 
perforation being too .small, or in the mastoid 
cells or elsewhere. The relief to the pain is 
less immediate*, and that synqffom may con- 
tinue for three or four days without any 
comjdication being ]>resent. In any event, 
a careful watch should be ke])t for the signs 
indurating mastoiditis, lateral-sinus thrombosis, 
labyrinthitis, etc., as long as the discharge 
continues. 

Exajnination of the membrane before its 
rupture shows it to be livid- red, swollen, 
cedematous and bulging, w'ith its landmarks 
altogether submerged. It is usually covered 
wuth a white pellicle— its necrosed but still 
adherent BU])erlicial layer, which is apt to be 
mistaken for a normal a 2 )pearance, esj)€cially 
if the examination be too hastily made. In 
order to see the membrane, this pellicle must 
be carefully peeled off by means of a fine probe 
guarded with cotton-wool, a manoeuvre only 
jjossible in children if they are under an 
aneesthetic. 

Shortly after perforation, the appearances 
are the same, with the addition of discharge, 
which at first is thin and bloodstained. Later 
it becomes purulent. In all save the mildest 
cases it is profuse. 
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In most cases recovery follows without 
treatment. In some, the preventable second 
infection takes j)lace, and the discharge be- 
comes chronic. In others, the necrosis of an 
ossicle or of some other osseous part leads to 
a continuance of the discharge in spite of the 
most careful meatal treatment. In a very 
small ])ro})ortion of cases one of the complica- 
tions supervenes. 

Treatment of acute suppuration. — Dur- 
ing the first twenty-four hours the treatment 
is the same as that for acute catarrh, w’lth 
this addition, that a leech may be apjdied 
to the mastoid proce=»s. If these measures 
fail, and the bulging of the membrane show's 
the presence of ])us, further temporizing is 
futile. The ])atient should be anaesthetized 
(chloroform for a child and nitrous oxide for 
an adult), and a free incision Jiiade in the 
membrane. This little operation is w'ell w'ithin 
the powers of the ordinary j)iactitioner. It is 
easily performed ; it is free from danger ; and 
even if it is carried out before pus has formed 
no harm will follow'. The mifritiijotome is the 
most suitable instrument, but a tenotomy knife 
may be em))loyed successfully in an emer- 
gen(\y. After the meatus has been cleared of 
debris and thoroughly cleansed with mercury 
biniodide in spirit (1 : 5(K.)) a speculum is in- 
serted, and under good illumination the point 
of the knife is })lunged through the membrane 
close to the floor of the meatus and carried 
iipw’ards to the roof in such a way as to inci.se 
the irn'iiibrane from bottom to top. Blood 
flows freely through the opening, but it soon 
stops. Bus is seldom recognizable. A drain 
consisting of a few long strands of gauze is 
inserted through the speculum up to and, if 
])ossible, through the opening in the meni- 
bram*, and is left there for twenty-four hours. 
A boric fomentation is then a])])lied to the ear 
and secured w'ith a j)ad of cotton-wool, and 
a bandage. In most eases the treatment is 
followed hy immediate relief to the pyrexia 
and malaise. The pain di.sa])])ears in a day 
or two, or even in less time. A few days later 
the discharge dries up, and the incision heals 
so perfectly that in a few' weeks’ time not even 
the scar is visible. In such cases the hearing 
is completely restored. 

Incision should also be carried out after 
spontaneous rupture, if the temperature or 
the pain continue longer than the periods 
mentioned above. 

If, however, in spite of free incision, the 
symptoms still persist, one or other of the 


complications is present, and more extenaieU 
surgical measures are called for. 

Sometimes, even after a free opening of the 
membrane, still more often after spontaneous 
rupture, the constitutional phenomena vanish 
w hile the discharge continues. In such cases, 
antiseptic drops (dilute glycerin of carbolic 
acid) should be employed, but if, in spite of 
careful meatal treatment, it has not ceased in 
three months a mastoid operation should be 
performed. 

1’here is one w'arning necessary. If acute 
otitis be due to adenoids, these should not he 
rcnmrd until the acute symptoms have completely 
subsided. 

2. Chronic Suppuration of the Middle 
Ear 

In tuborculosis of the middle ear, and in 
many cases of cholesteatoma, suppuration is 
chronic from the outset ; otherwise it follows 
an acute otitis. 

The distinction between acute and chronic 
suppuration lies chiefly in the fact that the 
latter is a mixed infection. Clinically, the term 
‘‘ chronic ” is applied if the discharge has con- 
tinued for thn‘e months or longer. A chronic 
suppuration may be rendered acute by an in- 
vasion of virulent organisms, and this acute 
exacerbation is responsible for many fatalities. 

The disease is often associated with caries 
or necrosis of bone, and consequently with the 
formation of exuberant granulations or polypi. 
In the ear a polypus is merely an hypertrophied 
granulation, and is almost invariably due to 
suppuration. For this reason it generally re- 
curs after removal, unless the disease is eradi- 
cated by a mastoid operation. 

Symptoms. — There are discharge of pus, 
and more or less deafness and tinnitus. The 
disease is painless unless some complication is 
present. The membrane is seen to be more' 
or less destroyed. Shrapnell’s membrane is 
sjiared unless the ossicles have been destroyed 
and removed, when the whole membrana 
tympani may bo absent. On the other hand, 
in what is termed attic disease, the only per- 
foration present is through Shrapnell’s mem- 
brane, and the vibrating membrane is intact, 
little or no loss of hearing resulting. This 

perforation ” is really the opening of a sinuB 
which leads directly to some caries in the 
attic. A frequent cause is choiesteatoma. In 
this disease the middle-ear spaces become filled 
with disintegrated epidermal cells. As a con- 
sequence, fetid masses of pultaceous m at tti a i 
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accumulate in the middle ear and in the 
meatus, and may open up tlie mastoid bone, 
erode their way into the labyrinth, or set uj) 
lateral-sinus thrombosis or some other com- 
plication. It is diagnosed by tlie presence of 
suppuration couj^led with the existence in the 
meatus of a soft whitish material with a 
characteristic and most offensive odour. 

Treatment. — The indications for immediate 
surgical interference {see p. 441) being absent, 
adenoids must be removed, and any nasal 
disease must receive att(intion. To ensure 
meatal cleanliness the patient should be taught 
to instil into the meatus twice daily a 10- 
volume-])or-(^ent. solution of hydrogen jxu'oxide. 
After the active foaming due to the ])eroxide 
has subsided, he should carefully mop the 
canal dry with sterile wool twisted securely 
round a sterile ju'obe or bodkin. Finally, lie 
should insert a few drojis of an antisejitic 
solution and allow them to remain. The 
following are the aniisejitic. drojis generally 
used : - 

Glycer. acid, carbol. 

Glyccr. ad 5!. 

Pulv. acid. bor. gr. xvi. 

Aep ad si. 

When granulations arc present, alcohol 
should be added to the above formula?, in 
quantities ranging from 50 jier cent, ujiwards 
according to the patient’s tolerance. Alcohol 
is the most efficient of all ear drops in sup- 
puration, and the stronger the jiatient can bear 
it the better. If the discharge shows evideuc^e 
of diminishing, meatal treatment may be con- 
tinued so long as no sign of any complication 
appears. A strict watch should be kept for 
any symptoms of comjilioation. A mastoid 
operation will be indicated if any of the follow- 
ing danger signals make their appearance : 
(1) Pain in the ear ; (2) frequent or persistent 
headache ; (3) vertigo even if slight, provided 
it is recurrent ; (4) pyrexia (99° b\ or more) ; 
(5) obstinate granulations ; (6) poly pus- forma- 
tion ; (7) stenosis of the meatus ; (8) mastoid 
tenderness, cedema, and abscess ; (9) facial 

paralysis ; (10) extensive cholesteatomatous 

disease; (11) persistent discharge in spite of 
careful meatal treatment, especially in patients 
whose life is passed beyond the reach of proinj^t 
surgical aid. 

People with discharging ears should not plug 
the meatus with cotton- wool, nor should they 
be allowed to indulge in swimming, diving, etc. 
Residual cicatrizaiion . — In this condition, dry 


j)erforations, scarring, etc., of the iiKuubiane 
show’ that the patient has passed through an 
attack of suiipuration of the ear. Relief is 
sought for deafness. Some of the patients aro 
the subjects of still recurring attacks of su])- 
puration ; others may be unaware of ever 
having had any discharge. In the former clasft 
the hearing is usually mon* acute whim the ear 
is discharging than when it is dry, probably 
becau.S(? of the loosening of fibrous bands and 
the lubri(;ation of the os.sicular articulation.^ 
by the moisture. 

The trc'.atment of the deafnc.ss is unsatisfac- 
tory, and, as a rule, little or nothing can he 
done. At times some; Ixmetit may be obtained 
by using an artificial tym2)anic membrane con- 
si.sting of cotton-wool soaked in liquid ])araffiii 
ami ebanged daily, but this device must b<v 
used cautiously or it will induce a reiitiwal of 
suppuration. “ Artificial drums ” are gener- 
ally useless and always dangerous. Sometimes 
we may iiiij)rove the bearing by ])rescribing 
dilute glycerin and carbolic-acid drops (.vcc 
above). Operative? treatment is seldom advis- 
able, and fibrolysin and its congeners have 
juoved to be u.seless. Otomassage is sometimes 
(‘m2>loy(?d in this condition. 

3. Ohroxic Catarrh op the Middle Ear 
Two varieties are described — (cr) chronic 
hyi)ertrophic catarrh, and (6) chronic atrojdiic 
catarrh. 

(a) Chronic hypertrophic catarrh is 

usually a sequel of chronic nasal and naso- 
])haryngeal catarrh and, especially, of adenoids, 
it is characterized l)y mdema and hypertroj)hv 
of the mucous membrane of the middle ear and 
by a tendency to the exudation of sero-mucous 
fluid in the middle ear and tubal spaces. 

The symptoms are tinnitus, deafness, and 
auditory hyjjerajsthesia, showing considerable 
variation in seveiity from day to day. The 
deafness is obstructive in ty2)e (see ]). 440), 
and the. membrane, on ins2)ectioii, a^jjjears 
opaque and dull in hue, and often very much 
retracted. 

Treatment consists in removing the nasal 
and naso-pharyngeal disease. Adenoids should 
be extii’pated, and the nasal passagM‘s cleared 
and renderi^d healthy. It is particularly in 
this kind of deafness that benefit has followed 
the treatment of catarrhal changes about the 
Eustachian orifice, in the diagnosis of which 
the naso-pharyngoscope has j^roved of great 
value. 

The ear should then be treated by repeated* 
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politzerization, catheterization (see Ear, Ex- 
amination of), and inflation into the middle 
ear through the Eustachian catheter of — 

Menthol gr. iii. 

I’araff. liq. ad 3i‘ 

or — 

Zinc, chlor. gr. iii. 

01. aiiilin. q.s. 

Paraff. liq. ad si. 

This local treatment should he carried out 
at intervals of a few days as long us the hear- 
ing shows any tendency to im])iove. Wlien 
the ultimate pitch of imj)rov(‘meTit has 
been leached the treatment may he remitted 
for a time and resumed again some months 
later. 

(b) Chronic atrophic catarrh.— ^ This con- 
dition, which may either arise iiulepemleiitly or 
follow’ ui)on the liypertroi)hic variety, is charac- 
terized by cirrhotic and adhesivt' ])rocesses in and 
about the ossicles, in such w ise as seriously to 
interfere w’ith their mohility. As a rule both 
ears are affected, but one is usually worse than 
the other. The curliest symjdom is tinnitus. 
This leads to middle-ear deafness, usually of 
a progressive character, although its progress 
may bo very slow. At a later stage the middle- 
ear deafness may be followed by labyrinth 
deafness. The membrane is usually thin and 
atrophied, and may be so translucent that the 
incus is visible through it. It is often much 
indrawn and adherent to the inner wall of the 
tympanum. 

Treatment. — On inflation w’ith the (catheter 
or Politzer's bag, little or no improvement in 
the hearing is experienced, and treatment is 
seldom beneficial. The internal administra- 
tion of potassium iodide may give a little relief. 
The so-called re-educative methods are dis- 
appointing, and the operative measures that 
have been tried have proved to be altogether 
vain. In severe cases the patient should 
be encouraged to obtain and to use an arti- 
ficial aid to hearing, of which there are many 
useful varieties on the market. 

Dan M'Kenzie. 

OTOMYCOSIS (see Otitis Externa). 

OTORRHCEA (see Otitis Media). 

OTOSCLEROSIS. — A condition in which 
deafness is due to bony ankylosis of the 
foot-plate of the stapes in the fenestra 
ovalis. 

Etiology .“The disease is often hereditary, 


and, although the most striking and patlii^ t 
cases are those whioh oocur in young women, 
it may begin at any age. It is frequently 
found in old people. For some ui^own 
icason, certain areas of the hard smooth 
bone of the labyrinth wall, particularly that 
around the oval window, become transformed 
into rough cancellous bone, relatively great 
ill bulk. Since these outgrowths encroach 
u]H>n the staiiedio-vestibular articulation, they 
impede the movementa of the stapes more 
and more until that ossicle becomes immo- 
bilized. 

Symptoms. — Naturally, this jirocess is pro- 
ductive of deafness of a gradually increasing 
character, at first obstructive in type (see 
p. 440), but, later, .showing evidence of cochlear 
involvement, which may progress until the 
patient loses all jierc.ejition of sound. In many 
cases, however, the deafness advances to a cer- 
tain stage and then remains stationary. De- 
bilitating illnesses, and especially parturition, 
always increase it. 

Tinnitus is a pronounced and constant symp- 
tom, and in the great majority of cases makes 
its appearance before any defect in the hearing 
has been observed. 

Diagnosis. — Identical symptoms are pro- 
duced by those diseases of the middle ear 
which lead to a fixation of the stapes by 
fibrous or bony ankylosis, but in such cases the 
changes in the mucous membrane of the middle 
ear are jilainly indicated when the membrana 
tympaiii is inspected. In true otosclerosis, on 
the other hand, the membrana tympani pre- 
sents a normal appeaiance, and it may be 
found that the handle of the malleus is 
movable. 

Treatment. — The ordinary methods of 
treating middle-ear deafness, by inflation with 
Dolitzer’s bag and by the catheter, are useless 
or worse than useless in otosclerosis. The 
only local measure which is at all likely to 
confer even temporary benefit is otomassage by 
means of a rapidly operating air-pump. In- 
ternally, potassium or sodium iodide, in small 
doses over prolonged periods, has been advo- 
cated and should be tried. Operations of any 
kind should be avoided, a warning whioh is 
particularly applicable to operations on the 
throat, the nose, and the ear. Artifidal aids 
to hearing should be employed as soon ss 
the deafness is severe enough to interfere 
with the patient’s hearing of conversation 
even when it is carried on in a modentelj 
loud tone. Dan M^Kinzis. 
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OVARIAN OY8T8.— A thoroughly eatie- 
factory and inclusive clftttificatioii of ovarian 
cysts is difficult to attain. For practical pur- 
poses we may divide them as follows : — 

1. Simple follicular cysts. 

2. Cysts of the corpus luteum. 

3. Multilocular adenomatous cysts. 

4. Papillomatous cysts. 

5. Tubo-ovarian cysts. 

6. Plood-cysts of the ovary, or hsemato- 
mata. 

7. Cystic teratomata, formerly called 
ovarian “ dermoids.” 

8. Broad-ligament cysts. 

1. Simple SoUicnlar cysts.— These are formed 
from distended Graafian follicles, j)robably 
aborted follicles from which the ovum has 
disappeared without the follicle undergoing 
maturation. They seldom grow larger than 
a Tangerine orange, are always unilocular, and 
often multiple. They rarely form adhesions. 
A slight degree of dilatation of follicles is 
common, and it is difficult to say where the 
line should be drawn between what can l)e 
considered normal and what is pathological. 
Many women whose ovaries contain numerous 
distended follicles complain of no symptoms 
whatever. Small follicular cysts project from 
the surface of the ovary, while, if a cyst is 
comparatively large, the ovary seems to be 
attached to the surface of the <‘yst. It is 
possible that a cyst, the size of a Tangerine 
orange, is made up of two follicles whose con- 
tiguous walls have atrophied. The contents 
are a clear yellow watery fluid ; the wall is 
thin, and, if the cyst is small, is lined by epi- 
thelium from the memhrana granulosa, hi the 
larger cysts the epithelium may atroj)hy from 
pressure. If a cyst is found to be of this 
nature at operation it should be excised and 
the practically normal ovary left behind. 

It is not very uncommon for such a cyst to 
disappear during bimanual examination, its 
thin wall having been ru])tured by jircssure. 
No harm results from the flow of the contents 
into the peritoneal cavity. 

2. Cysts of the corpus luteum. — These are 
not very common, and seldom grow to 
a size larger than a golf-ball. The wall is 
thick, lined by a layer of lutein cells, which 
are ordinarily convoluted in small cysts, but 
become stretched out into a smooth lining in 
the larger tumours. They are sometimes found 
in nulliparae. They contain a clear fluid, and 
are of no importance clinically imlftAa they 
suppurate. In my experience a considerable 


collection of pus in an ovary removed with a 
pyosalpinx has frequently proved to be con- 
tained in a corpus luteum cyst. 

A peculiar variety of tumour is found in many 
cases, if not in all, in which the uterus contains a 
vesicular mole. The tumour is seldom much 
larger than a foetal head, usually a good deal 
smaller than this. From its surface project many 
thin -walled glistening cysts about the size of grapes. 
On section the ovarian stroma is found to be full 
of lutein cells. After expulsion of the mole the 
ovaries gradually return to their normal size. The 
walls of these cysts are sometimes so tliin, being 
described as looking like small soap-bubbles, that 
they may he easily ruptured by pressure, or by 
increase of tension after torsion of the pedicle. 

3. Multilocular adenomatous cysts.— These, 
the commonest large ovarian cysts, are also 
called cyst-adenomata, or glandular cysts. 
They may he divided into two classes : {a) 
the common pseudo-rnucinous cysts and (6) 
the much less common serous adenomata. 

(a) Pseudo-miiciHOus ctfuts . — These, the com- 
mon multilocular cysts, grow rapidly and may 
reach to an enormous size, growing until they 
kill the ])atient. The surface is of a shining 
]}early grey or white colour, and often irregular 
from the bulging of small cysts from the main 
swelling. In many cases there is one large 
main hxnilus, the interior of which shows 
file remains of j)arty walls. These tumours 
frequently contain much tissue w'liich is appar- 
ently solid, hut is seen on section to have a 
sort of honoy(5oiiib structure. As a rule, the 
main walls arti fairly tough, containing a good 
deal of fibrous tissue, but in some cases the 
walls, apart from degeneration, are thin and 
easily torn. The contents are not serous but 
mucoid or gumiiiy. They are often too thick 
to run through even a large cannula, and look 
like ropy mucus, or they may resemble pus, 
from the presence of shed cells ; sometimes 
they form an almost solid jelly. They may be 
colourless, yellow or green, and there are often 
definite traccis of blood in some of the loculi. 
The contents of the loculi of one cyst may 
vary greatly as regards colour and consistence. 
The cavities are lined by glandular epithelium 
arranged in a single layer, though there is often 
proliferation w’ith formation of microscopic 
tufts projecting into the glandular spaces. 
The epithelium consists of high columnar cells, 
some of which are sw^ollen with pseudo-mucin, 
while goblet cells are common. As a rule, 
there is no difficulty in deciding that the macro- 
scopic appearances denote that the cyst .is 
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innocent. In a small number of cases where 
there is solid tissue in the wall of the cyst, 
naked-eye examination may suggest the pre- 
sence of carcinoma. In these circ.umstances 
microseopicuil sections should he prepared from 
the solid tissue to settle the question of malig- 
nancy. A malignant portion in an otherwise 
innocent tumour is more likely to be found in 
middle-aged or elderly patients than in young 
women. Occasionally one loculus in a multi- 
locular adenomatous cyst may be “ dermoid," 
containing sebaceous matter, hair, etc. Some 
of tlxise tumours, as we have seen, have ex- 
ceedingly thin walls, so thin that they may be 
described as a soft membrane rather than a 
tough wall <-ontaining fibrous tissue. They 
may give way, with escape of contents into the 
])eritoneal cavity, without any recognizable 
cause, apparently as the result of tension during 
their growth. 

(6) Serous adenomata may form large 
tumours. They have thin tough walls formed 
by fibrous tissue lined with columnar epithe- 
lium, and have few(‘r loculi than the ]).seudo- 
mucinous cysts. They do not grow so rapidly 
as the more common variety. 

The etiology of the cyst-adenomata is un- 
known. Probably they are derived from 
downgrowths from the surface (5f)ithelium. 
They are more likely than any other ovarian 
tumour to kill by mere size. Usually they 
occur only during menstrual life. It is not 
uncommon for them to be bilateral. When 
large they are, as a rule, adherent over part 
of their surface, and there is often a small 
amount of free fluid present, but these tumours 
do not cause ascites in sufficicmt quantity to 
be recogniz(ul clinically unless some change has 
occurred, generally as the result of twisting 
of the ])edicle. 

After rupture, either spontaneous or during 
an operation for their removal, there may be 
“ recurrences,” the so-called ])seudo-myxonia 
of the peritoneum, masses of jelly more or less 
circumscribed by a thin membrane being found 
on the peritoneum, sometimes under the peri- 
toneum, between the folds of the mesentery 
and in the intestinal walls. This recurrence, 
which has nothing to do with carcinoma, seems 
to occur most frequently in the soft, thin- 
walled pseudo-mucinous cysts. In one case 
under my own care 1 opened the abdomen 
seven times, removing masses of jelly which 
were partly free in the abdominal cavity, partly 
surrounded by a more or less definite membrane, 
and partly invading the wall of intestine. 


Apart from these ‘‘ reourrenoes,” ruptOM iH 
a pseudo-mucinous cyst sometimes results ia 
great distension of the abdomen with more 
or less fluid jelly which the peritoneum is 
unable to absorb, although no implantation 
occurs. When the abdomen is opened in such 
a case, the ruptured cyst removed with all the 
loo.se ])seudo-mut‘in, and the peritoneal cavity 
flushed out with saline solution, no further 
accumulation may take j)lace. 

4. Papillomatous tumours. -It is not un- 
common to find a few hard fibrous papillomata 
on the inner wall of a broad- ligament cyst, 
hut the term “ pa})illomatous ovarian tumour ” 
is reserved for n different class of tumour. 
Two varieties are met with, one definitely 
cystic, the other made up almost entirely of 
papillomatous masses with a few small cystic 
cavities in its interior. The cystic variety is 
n.sually unilocular, containing a clear or cloudy 
thin fluid. On the inner surface are masses 
of j)apillomata, some of which may perforate 
the wall and appear on the outer surface. 
These tumours are seldom large, are frequently 
bilateral, and are often a(!companied by ascites. 
They sometimes grow between the layers of 
the broad ligament. 

When there are paihllomata on the outside 
of the tumour, and in the rare cases in which 
the cyst ruptun^s, there is often dissemination 
of small ])apillomata all over the contents of 
the i>eriton(^al cavity, sometimes closely re- 
sembling the a}>pearunce seen in tuberculous 
peritonitis. After removal of the ovarian 
tumour these secondary })apillomata sometimes 
diHa[)j)ear. Papillomatous tumours are pro- 
bably derived from proliferation of the ger- 
minal epithelium. The papillomata vary in 
microscopic structure. In most cases they are 
composed of a connective-tissue core covered 
with a single layer of low columnar or cubical 
C‘pithelium. In other cases they are definitely’ 
carcinoma, with branched papillae and much 
jiroliferation of epitlieliurn. Between the two 
extremes are formations in which there is some 
proliferation but nothing that can be definitely 
called malignant. The non-malignant charac- 
ter of some of these tumours, even when they 
cause ascites, was well shown in the case of 
a patient from whom bilateral papillomatous 
ovarian tumours were removed after she had 
been tapped thirteen times for ascites. Three 
years after the operation she was in good 
health, with no return of ascites. 

5. Tnbo>oyazian cyiti. — ^For the formation €4 
a tubo-ovarian cyst it is necessary that a di« 
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iated Fallopian tube, i.e. a hydrosalpinx, should 
be adherent to a cystic ovary and that the 
parts of their walls which are in contact should 
disappear, with the result that the two cavities 
communicate. The communicating; o])cning is 
seldom more than half an inch in diameter, 
sometimes much less. A tubo-ovarian cyst is 
rarely larger than a foetal head. The contents 
are usually of a clear watery character. 

It is sometimes difficult to decide without 
microscopic examination wli ether the cystic 
tumour should be called a tubo-ovarian cyst 
or a hydrosalpinx with a constriction which 
almost divides its cavity into two. 

6. Blood-cs^ts of the ovary. - Of consider- 
able clinical imj)ortance, though it is difficult 
to say where it should come in a classification, 
is the blood-cyst of the ovary. If a ])atient 
who complains of long-standing unilateral 
jjelvic pain, worse before the menstrual 
periods, and increased bleeding at tlu^ 2 >criods, 
with no history pointing to infection, is found 
to have a small, rather firm, fixed cystic swell- 
ing in the pelvis, it is likely that operation 
will show a unilocular or multilocular cystic 
tumour filled with tarry blood. These cysts 
are seldom larger than a Tangerine orange. 
Lutein tissue is often seen in tlie lining wall. 
They are usually fixed firmly by adhesions. 
The other ovary may show the same condition, 
but in many cases is normal. 

7. C^tic teratomata ( ^ ovarian dermoids ”). 
— Cystic teratomata of the ovary, or ovarian 
dermoids, are common tumours. They are 
found at all ages from infancy to old age, 
though they are seen most frequently during 
the reproductive age, as they are then most 
likely to cause syin])toms. They are seldom 
larger than a man’s fist. 

The old term is not a good one, as ovarian, 
like testicular “ dermoids,” do not arise from 
epiblastic inclusion but contain, besides struc- 
tures of epiblastic origin, tissues derived from 
hypoblast and mesoblast. All gradations may 
be found, from cysts which contain a patch of 
skin wdth hairs attached to it, to tumours w'hich 
contain all the tissues of the body, in rare cases 
arranged so as to form an included fentus.” 

The tumour is usually a rather thick-walled 
cyst with a smooth surface. In contrast to the 
more common adenomatous cyst, its surface 
has not a lustrous pearly-grey appearance, but 
is duller, of an opaque muddy yellow. On 
examination it is often possible to 
suppurat^^ that the tumour is partly solid and 
y cystic, and sometimes that the wall 


contains pieces of bone. If the tumour seems 
to be entirely cystic it feels less tense, as a rule, 
than the other ovarian cysts, and the wall 
rather leathery. It is by no means rare to 
find these tumours bilateral. Occasionally a 
considerable portion of the ovary can be seen 
to be unaffected by the tumour, so that the 
cyst can be shelled out and the rest of the 
ovary left behind ; hut as a rule the ovary 
cannot be distinguished from the cyst. The 
tumours are found lying in front of the uterus 
more commonly than any other variety of 
ovarian tumour. They grow slow'ly, there- 
fore remain long in the pelvis, and are })ecu- 
liarly liable to injury during labour. They are 
more often infected than any other variety. 
On account of their firm consistence and pelvic 
situation they are frequently mistaken for 
uterine fibroids, especially when they fill up 
the sacral hollow and cause retention of urine. 

The contents consist of fat, almost fluid at 
the tem])erature of the body, becoming solid 
wlicn cooled, and hair, often long and felted 
into a more or less solid mass. Sometimes the 
fat is arranged in small round balls. When the 
contents have been removed it is seen that 
tw’o part-s of the tumour may bo distinguished, 
(i) the cyst-w'all, and (ii) the embryoma or 
embryonal rudiment. The cyst- wall is made 
up of connective tissue, except in the neigh- 
bouriiood of the embryonal rudiment, where 
it is formed by skin. The embryonal rudiment, 
W'iiich varies in size from a small protuberance 
no larger than a pea to a mass the size of a 
hen’s egg or larger, is found to contain a variety 
of structures. The simplest embryonal rudi- 
ments contain skin, sweat-glands, and hair- 
follicles. Cartilage is often found. In the 
more comjdex. (^ases it is common to find more 
or le.ss irregular masses of bone in which teeth 
are inserted. In still more complex cases 
brain-like matter, tissue resembling intestine, 
etc., are present, 

Thest; tumours are nearly alw’ays innocent, 
but several cases liave been re(;orded in wffiich 
carcinoma has d(5veIoped in the wall, and some 
in which the carcinoma has spread to other 
organs. 

Solid eiiibryomata are described among the 
malignant tumours of the ovary, as they are so 
frequently malignant. 

8. Broad-ligament cysts. — These are not, 
strictly speaking, ovarian cysts, but as they 
are cysts in close relation with the ovary, and 
as a differential diagnosis between a broad- 
ligament cyst and an ovarian cyst is some- 



OVARIAN CYSTS 


times iin})Ossible until the abdomen is opened, 
they are usually included amon^; ovarian cysts. 
They used commonly to be grouped together 
under the heading of })arovarian cysts, but 
it is generally considered now that most large 
broad-ligament cysts are developed from the 
ovarian fimbria. 

Two different varieties of broad-ligament 
cysts must therefcjre. be described : (i) the 

fi?ubiial cyst, (ii) the parovarian cyst. A thin! 
variety, very commonly found but seldom of 
any clinical importance, may be included, viz. 
the hydatid of Morgagni. 

i. Fimhrial cjjsffi. — Those, as their name 
implies, arise from developmental relays in the 
ovarian fimbria. They are thin- walled cysts 
which grow to a very large size until they fill 
up the cavity of the pelvis and a considerable 
])art of the abdominal cavity. VV'lien small, a 
fimbrial cyst is situated at the outer side of 
the mesosalpinx, and as it grows larger it 
separates the anterior and posterior layers of 
the broad ligament, acquiring a comjdete 
though often loose peritoneal investment, 
with the Fallopian tube stretched over it. 
The abdominal ostium of tlie tube becomes 
strctclied in a characteristic manner, with 
the oN'ariau fimbria elongated and thrown 
into prominence. Sometimes the cyst eii- 
iarges entirely at the expense of the riieso- 
siilpinx, in which case tlie ovary is at the 
lower ]»art of the cyst, and the deeper part of 
the broad ligament forms a pedicle. In other 
cases the cyst burrows into the deeper part of 
the broad ligament as well, until it reaches the 
]ielvic floor, and might be v^alled retroperito- 
neal. The ovary will then be lifted up as the 
cyst increases in size. Sometimes the ovary is 
very much flattened by pressure. This is tho 
ty])ical broad-ligament cyst whicdi fills up the 
cavity of the i»elvis to a large extent, pushing 
the uterus to one side, and causing difficulty 
in mietiirition or even retention of urine. Tho 
former variety may undergo axial rotation, the 
latter cannot, as it has no pedicle. 

Those cysts are thiu-walled, unilocular, and 
contain a clear, colourless, watery fluid. Not 
uncommonly there are a few fibrous papillo- 
mata on their inner surface. 

ii. Parovarian c>jsts grow from the paro- 
varium or organ of Rosenmiiller, which is 
situated between the layers of the mesosalpinx. 
They are necessarily surrounded by peritoneum, 
with the Fallopian tube above them and the 
ovary below and behind. They seldom grow 
to a larger size than that of an ordinary 



orange, and frequently undergo twisting of tli 
jjedicle. 

iii. Hanging from the fimbriated extremity 
is usually seen a small pedunculated cyst, the 
hijdatid of Morgagni^ commonly the size of a 
})ea. It may bo a good deal larger than this, 
but is of no clinical importance unless its 
liedicle become twisted — a rare occurrence. 

Pseudo- broad-ligament cysts. — It is not un- 
common for a cyst-like swelling of moderate 
size, especially an ovarian abscess due to puer- 
j)cral sepsis, to grow forwards and upwards in 
such a manner that the broad ligament forms 
a hood over it. Superficial examination of the 
relations of the tumour may lead to the erro- 
neous idea that it is situated between the layers 
of the broad ligament, but a careful examination 
will show that it can be shelled out more or 
less completely from the bed which it has 
made for itself without o|K*ning tho broad 
ligament. 

Symptoms of ovarian cysts. — Many 
ovarian cysts, even when of large size, cause 
no symptoms whatever. Even enlargement 
of the abdomen is often found out acci- 
dentally, sometimes by tho dressmaker. 

Effect on mcmtrmiion . — There is a belief 
wi(l(*ly spread among medical men that ovarian 
tumours cause amenorrhoca. This is incorrect, 
amenorrhma duo to ovarian tumours being one 
of the rarest conditions found in gyneecology. 
A so-called ovarian tumour, supjosed to be 
producing amenorrhnoa, is in almost every case 
found to bo a |)regnant uterus. Very rarely 
amenorrhoca may be caused by bilateral 
malignant ovarian tumours. It is not un- 
usual for a patient with an ovarian tumour 
to com]>lain of excessive bleeding at the cata- 
menia, and uterine hsemorrhage occurring many 
years after the menopause o(!casionally accom- 
panies the growth of an ovarian tumour. In 
the majority of cases, however, ovarian tumours 
exert no influence on menstruation. 

Pain , — Most ovarian cysts cause no pain. 
When pain is felt it is often due to the pre- 
sence of adhesions, but it cannot always be 
accounted for in this way, as it may be com- 
plained of when the tumour is small and has 
no adhesions. Possibly the pain in some of 
these cases may be due to tension in the cyst. 
Ovarian tumours may cause symptoms by pres- 
sure in the pelvis or in the abdomen, by adhe- 
sion to sensitive structures, and — ^the most 
acute symptoms — ^by torsion of the pedicle and 
its sequelae. 

Pressure in the pelvis . — ^An ovarian tumour ie 
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less likely to become impacted in the pelvis 
than a uterine tumour, though occasionally 
this does occur, with or without the presence 
of adhesions. If an ovarian cyst remains in 
the pelvis instead of rising up into the abdominal 
cavity, after it has reached the size of a foetal 
head, it will cause discomfort and pressure 
symptoms. The cause of its remaining in the 
j)elvis may be the j)resence of adhesions, the 
fact that the cyst is situated in the deej) part 
of the broad ligament, or simply that it fits 
the }>elvic- cavity so a(‘curately that a good deal 
of force is required to lift it out and up into 
the abdomen. The last condition is rare, but 
occasionally the help of an assistant is neces- 
sary during the performance of ovariotomy to 
push up through th(‘ posterior fornix so as to 
dislodge a cyst whi(;h cannot be ])ulled up from 
above. An inflamed ovarian “ dermoid,” or 
cystic teratoma, is the variety of ovarian cyst 
whi(;h most commonly (lauses ])ressure symp- 
toms in the pelvis. A broad-ligament tumour, 
even when growing in the deep ])art of the 
broad ligament, is usually able to extend u])- 
wards though its base is still attached low- 
down. It is not very uncommon to find, in 
the ease of a large ovarian cyst which occupies 
a considerable part of the abdomen, that the 
])elvi.s is filled up tightly by a (;ystic sw-elling. 
Operation often show's that there arc two 
tumours, one in the abdomen and the other, 
the smaller, in the ])elvis. If this is not the 
case it wdll be found tliat one loculus, ]iroje.(;t- 
iiig from the surface of the large? cyst, is occui>y- 
ing the pelvic cavity. 

The most common and jijost im])ort^nt 
j'Tessiiie symptom in the jielvis is retention 
of urine from disjdaceiiient ui)w-ards of the 
cervix uteri, w-ith consoejueut. elongation of the 
urethra, or from ])ressuie of tlic urethra against 
the symphysis ))ubis. This retention may lead 
to overflow witli danger of cystitis, and sub- 
sequent ascending pyelonej)hritis. There jiiay 
he a feeling of discomfort in the rectum, as if 
there w'erc a fajcal mass to ])e ])assed, ajid some 
difficulty in defaecatioji, but nothing that can 
be called intestinal obstruction. If the patient 
suffers from haanorrhoids, trouble from these 
is likely to be accentuated. l*ain from pres- 
sure on the nerves, and (edema of thighs and 
legs from pressure on the ladvic. veins, are 
seldom, if ever, met with except in the case 
of malignant tumours, though oedema is very 
commonly produced by large innocent tumours. 

Pressure symptoms in the abdomen , — Some 
fitttients complain of discomfort with a com- 


paratively small ovarian cyst, w'hile others 
notice nothing except a “ fullness of the 
stomach,” although the cyst may be as large 
as the pregnant uterus at seven or eight months 
or more. If the cyst growvs to a very large 
size before its removal — a comparatively rare 
occurrence at the present day, wffien abdominal 
surgeons are so numerous — pressure symptoms 
in the abdomen may cause great distress. The 
typical “ ovarian faci(‘s ” is seldom seen now 
— ^the pinched face, wasted chest and arms, 
enormous abdomen and cpd(?matous legs — hut 
there are still many women met with wffio have 
large? ovarian cysts. There may be (a) ]»res- 
surc on the diaphragm, causing i)alpitation, 
dyspn«;a and a fe(‘Ung of faintness on exertion, 
and orthopnciea, the patient finding that she 
cannot sleep lying dowm, but has to be jiropped 
up ; {h) pressure on the stomach, causing 

dyspe[>sia. and discomfort ; (c) pressure on 

v(?ins and lymphatics, causing tt'dema of the 
abdominal wall, thighs and legs ; {d) pressure 
on the bladder, causing frequency of micturi- 
tion, and sometimes involuntary escape of a 
few droi>s of urine on straining, coughing, etc. 

With th(‘.s(? very large ovarian cysts there is 
often a small amount of albumin in the urine, 
which disa])peaTs after the operation. 

Adhesions. ~Aa a general riiii*, to which there 
are many (‘xco])ti()ns, small ovarian cysts are 
free from adhesions, while large ones are usually 
adlieicnt over some part of tlieir surface. 
Extensive adhesions may be found during 
ovariutmny in a case where there had been 
no conijflaint of jiain, but frequently ])ain and 
ev(?n t(?iidferness over some i)art of tin* tumour 
may be caus(?d by adhesions, chiefly to small 
int(?stme ; adhesions to onumtum and to the 
jmrietal i)eritoneum do not nec(‘ssarily cause 
any symptoms. After torsion of the pedich?, 
adhesions are the rule if operation is de- 
layed for many days, and with a suj)purating 
ovarian cyst or a cyst in connexion with 
j)yosa]pinx, adhesions may be universal, making 
ovariotomy a difficult oj)eration. If any adhe- 
sions are present the gr(?at omentum is almost 
certain to he involved. The anterior abdominal 
w-all, intestiue, uterus, broad ligament, and the 
peritoneum of the pelvic floor piobably come 
next in frequency, wliile the bladder is adherent 
least often, and usually only in cases where 
the tumour lies in front of the uterus. Adhe- 
sions to small intestine and bladder are those 
wliicb cause the most trouble in separation. 

Ovarian tumours with pre-gnancy and labour. 
— Ovarian tumours may cause trouble in labour, 
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esporially if they an* romparatively aniall, by 
o!)struf'ting tho ])assa<io of tlie child through 
the ])elvis. Ihegnancv is often complicated or 
accompanied by the ]tresence of an ovarian 
(ivst : this provides one of the reasons wljy 
routine examination in the course of (‘very 
]>regnancv is to lx* reconunended. Ovari- 
otomy during the first half of pregnancy 
docs not often causr al)ortion. hut in the 
lat(;r montlis of pK'giiaiuy tlieiu* is some 
danger of )>r*'muture labour following the 
operation. For this reason some operators, 
who would n(»t hesitate to advisee removal of 
an ovarian tumour during tlu* first half of 
])regnancy. would prefei-. if the ]>atient were 
first seen about the twenty-fifth week, to k(*ep 
her unch'r observation, and to j>ostpone opera- 
tion until then* was a good chance of tin* child 
surviving if labour followed soon after the 
operation. 

Ovarian Tumours sehbmi cause iu‘oJ(i/>sr of 
the ifterif.'i <nn( nufioul walls, luit sometinu's 
increase the d(*g!vc of an alreatly (‘xisting 
prolap.se. 

Accidents and secondary changes. Tor- 
.sina. of the /wdirlc . — Ovaidm tumours pos.s(‘.ss a 
])edi(rle, unh‘ss tlu'ir position is between the 
layers of the broad liganu'ut, or th(‘y hav(‘ 
grown U[) from behind and wrapp(*d the broad 
ligament over themselves like a hood. This 
jx^dicle consists, on tlu^ outc'i* .sid<!, of the 
(jvario-pelvic or infimdibulo-pelvic ligajiient, in 
which are tlie ovarian artery and veins; and, 
on the uterine side, of the Fall()])ian tube, 
ovarian ligament, with the uf»per part of the 
broad ligament and the ovarian artery and 
veins ; while the middle portion of the pedicle 
is made uj) of the broad ligaiiuuit. In length 
and br(;a(ith ovarian ])edicles \ary greatly. 
Sometimes the jx'dicle is narrow, and so long 
that the tumour has a very wide range of 
movement. In other cases it is broad, and 
so short that the movements of the tumour 
are much mon^ restricted. The long(^r and 
narrower the jx'dich^ the more liable is torsion 
to oc.cur, provided, of course, that the cyst is 
not adherent to surrounding structures. By 
torsion of the pedicle is meant a revolution 
of the tumour on a vertical axis .so that the 
pedicle becoimis twisted on itself. It is unusual 
to find a very large tumour undergoing torsion, 
but torsion of tumours up to the size of coco- 
nuts is common. 

This a(;(}ident, whi(;h is especially common 
during pregnancy, labour, and the puerperiiim, 
is one of the most frequent causes of acute 
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abdominal symptoms in women. Any variety 
of ovarian tumour may undergo axial rotation 
if it has a distinct pedicle. If the pedicle is 
very long and cordlike it is possible for torsion 
to ]>roduce no symptoms — at the operation 
oiK^ or one-and-a-lialf twists may be found 
with no resulting change in the cyst ; in other 
ca.s(‘s less than a complete twist may cause deep 
congestion of the tumour. Sometimes there 
is nn evident cau.se, such as a sudden twist 
of the body e.g. lt*aning out of bed to pick 
up .something from the floor ; but in most 
cases no (b'finitc cause can bo found for the 
rotation of the tumour. When rotation occurs 
during pregnancy, labour, or the puerperium, 
it can h(‘ explained by the gradual or sudden 
change in the size- or ])osition of the uterus, 
U(‘c(‘ssitatirig some movement of the tumour. 
In oth(“r cases the shape of the tumour, one- 
])art of it |)roiecting acutely from the general 
surface, may explain the change in its position, 
Jt is .said that the rotation is more (commonly 
in the dir(‘cti()n of the movement of the hands 
of a clock. This is of little more than aca- 
demic int(>r(‘st, except that it suggests that the 
alterrwitc HUing and emjdying of the. pelvic 
cohm may be* a cause of the rotation. 

In a typical case* the pati(*nt suddenly ex- 
peri<‘iic(‘S s(*vere jiain, and may faint or eol- 
laps(‘. The j)ain continues, and is areomi)anied 
by vomiting, and by gradually increasing dis- 
tension of th(^ abdomen from partial jjaralysis 
of intestim\ If the ])resence of tlie tumour 
has been recognized before, it may be noticed 
that it feels more tense, and is enlarged and 
tender. In ran? cases the symptoms may all 
subside, and at a subsequent operation no 
twi.st be found ; probably the cyst rotated 
back in the ojjposite direetion and the twist 
became undone. In torsion with acute symp- 
toms, diagnosis must be made from perfora- 
tion of a gastric- or duodenal ulcer, or of the 
apjiendix, from acut(i strangulation of intestine 
in a hernial sae or within the abdominal cavity, 
from biliary or renal colic, and, most com- 
monly, from acute intraperitoneal haemorrhage 
from a pregnant Fallopian tube. In the large 
majority of cases the history, with careful 
abdominal and bimanual examination, makes 
the diagnosis clear. It is rare for an ovarian 
tumour too small to be found by bimanual 
examination to cause acute symptoms by tor- 
sion of its pedicle, though I have recorded 
a case in which torsion of the pedicle of a 
hydatid of Morgagni the size of a cherry pro- 
duced acute symptoms. In such a case la 
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certain diagnosis cannot be made without ai)- 
dominal section, although the real cause may be 
suspected. In some cases there is difficulty in 
diagnosis between acute torsion of the }>edicle 
of an ovarian tumour and fr(*sh bleeding in a 
case of tubal pregnancy where an encysted 
hsBniatocele has been formed before, and very 
rarely the differential diagnosis between these 
two conditions may be practically impossible. 
It must be remembered that although acute 
torsion of the jjedicle of an ovarian cyst may 
produce ))hysical signs and sym])toms closely 
resembling those of intra])eritoiieal haunor- 
rhage, it will not cause anaiiiiia, excejd in the 
rare cases where bleeding occurs as the result 
of the torsion. As a rule, a twisted ovarian 
tumour can be felt as a tense, tender, movable 
swelling, and, very rarely, if the abdominal 
wall is thin t\\e twisted pedicle itself may be 
felt on bimanual examination. Ked degenera- 
tion of a uterine fibroid is not uncommonly 
mistaken for torsion of the jx'dicle of an ovarian 
tumour without the most a<'ute symptoms. 

The first effect of acute torsion is to cause 
venous engorgement of tin* tumour, the thin 
walls of th(‘- veins laung jiiore effectually com- 
])ressed than the thicker walls of the arteries. 
There is usually some bleeding into the tissues 
of the cyst-wall, comi)arativoly rarely bleeding 
into the cavity of tlu^ cyst, and Jiiore rarely, 
and only in the case of soft -walled tumours, 
e.g. the ])olycystie lutein tumour whieh often 
accompanies hydatidiform moh\ the cyst-W’all 
may give way and bh'eding occur into the 
])eriton(‘al eavitv. O(^casionally a vein on the 
external surfa(;e of the tumour may ru])ture 
and cause mtraj)eritoneal liaunorrliage. I have 
seen this only with acute torsion of the ]K*diele 
of a large ovarian fibroid, n<*ver with a cyst. 
If the ])atient is o])erated on soon after the 
torsion takes jdace, the tumour is found to be 
of a dark plum colour or almost l)lack, the 
a])pearance resem])liug tliat of intestim^ in 
a strangulated hernia. On s(‘('tiou the tissues 
are seen to be full of blood, reseiiibling the 
tissue of the spleen. If the j)atient is not 
operated on, the acute symi>toiiis, as a rule, 
pass off gradually, but she is left with discom- 
fort, a certain amount of pain, and more or 
less evidence of toxaBiiiia. Numerous, often 
universal, adhesions are left as the re.sult of 
localized peritonitis, and tliere may be large 
flakes of lymph on the surface of the tumour. 
The longer the interval between the twisting 
and the operation, the more dense do the adhe- 
sions become, and the more likelihood is there 


of the cyst becoming infected. If an operation 
is jierformed some weeks after the twisting, 
the tumour may contain pus or may be dead- 
looking, of a dirty yellow colour, with soft 
friable walls, which are likely to give -way 
during oj)eration, however gentle the oj)era- 
tor may be. A cyst which is not removed 
until several weeks or months after the twist 
occurred may be found to be flabby, i.e. not so 
tightly distended as is usual with ovarian 
cysts, and there may be some calcareous 
degeneration of its wall. 

In rare cases a thin pedicle which is tightly 
twisted may give way, so that the cyst loses 
all connexion with the broad ligament, and 
remains attached to great omentum or some 
abdominal viscuis, its nutrition being carried 
on by means of adhesions. This ha]j})ens most 
conimmily in the case of cystic teratomata. 

In those rare instances where the cyst has 
acquired adhesions to intestine before under- 
going axial rotation, intestinal obstruction may 
be caused when tin*, rotatiou occurs. 

Ah will he H(‘en later, axial rotation of an 
ovarian tumour is the commonest cause of 
Ideeding into the cavity of the cyst, of su])pura- 
tion, and of gangrene. 

Suppuration. -Abscess of the ovary, i.e. the 
j)resence of one or several cavities filled with 
])u.s, is a common accom])aninient of a j>yo- 
salpinx, (\speciall y if puerperal in origin. Apart 
from this, su])]>uratjon of an ovarian cyst is 
most often pi’eceded by torsion of the pedicle 
or by brui.sing in labour. Jn some ca.ses, liow- 
<*ver, no cau.se can be found for the su])pura- 
tion, unless the numerous adhesions to in- 
tc.stiiie which ar(‘ usually ])rc.s(*nt in such ca.ses 
can be taken to be the cau.se of the infection. 
Sup]niTation of an ovarian cyst from any cause 
is rare ; it is less rare in dermoids ’’ than in 
other varieties of ey.st. 

iSometime.s there are no symj)t'Oms to in- 
dicate that the contents of the cyst have been 
infected, i.e. there is no ab.sorption of toxins ; 
but as a rule ]»yr(‘xia, ill-heaJtli, abdominal 
pain, and discomfort, considered together Avith 
the facts that the cv.st is more or less fixed 
and that attem])ts to move it cause pain, sug- 
gest the probable diagnosis. In many cases 
the. evidence of toxaemia is striking. Kui)ture 
of a cyst due to .suj)j)uration cannot be con- 
sidered comjuou, but in a .small j)roportion of 
cases the weakest ])art of the cyst-wall may 
give way, with escape of the contents, most 
commonly into the large intestine, especially 
the rectun^, seldom into the general peritoneal 
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cavity, as this is shut ofF by omental and in- 
testinal adhesions. Occasionally the contents 
of a suppurating ovarian cyst, if no operation 
is performed, may be discharged through the 
anterior abdominal wall, but the only common 
exit for the pus besides the large intestine is 
the bladder. The vaginal wall is so tough that 
discharge of the j)us by this route is most un- 
likely. Ovarian “ dermoids ” (cystic terato- 
mata) are the cysts most likely to open into 
the bladder, because, more frequently than other 
varieties of ovarian cysts, tliey lie in front of 
the uterus. This variety of cy^st is also the one 
which most commonly becomes infected — it 
grows slowly and remains long in the pelvis, 
and consequently runs a greater risk than 
other varieties of being crushed by the foetal 
head in labour. Oebhard suggested that th(^ 
frequent suppuration of these teratomata may 
be accounted for by the fact that the distal 
ends of the hairs sometimes protrude through 
the wall of the cyst U7id irritate intestine. 1 
have seen tlH7 ends of liairs fnojccting tlirough 
the cyst- well into the peritoneal cavity. 

Bleed i Hi f into omridn e//dts. — ]ilee<ling into 
ovarian cysts of suflieient severity to have any 
clinical significance is a rare occurrence. The 
commonest cause of it is acute torsion of the 
pedicle, in rare cases of which the increase 
of tension may he suflieient to ru])ture the wall 
of the <;yst, when bloe<ling occurs into the 
peritoneal cavity. A slight amount of bleeding, 
of no clinical importance, may be caused by 
l>reaking down of j)arty walls in the growth 
of a multilocular cyst. 

RiijilHrc of oeariuH ci/sfs. -If the *’ pointing ” 
of infected ovarian cysts is excluded, rupture 
must be looked on as a rani accident. As 
stated above, soft-vvalh*d cysts may occasionally 
give way after acute torsion of the j»edicle. 
Trauma, such as a violent blow on the ab- 
domen, or severe pressure as in being run over, 
may cause rui)ture of a thin-walhd cyst, and 
minute ovarian cysts arti .soiiHitimes ru|)tured 
on bimanual examination. Apart from these 
causes, the adenomatous cysts, which are 
described above as being of the thin-walled 
variety, are the most likely to rupture without 
any obvious cause. In some cases the patient 
may ex})erience no symjjtoms, and may ex- 
hibit no pliysical signs indicative of the rup- 
ture of the cyst, the absorptive power of the 
peritoneum being able to cope with the activity 
of the cyst-wall. In most cases, however, the 
jmtient sull'ers a certain amount of pain and 
shock wlien the cyst ruptures, and may note 


that the tumour has become smaller or bts 
disappeared, and there is evidence of free 
fluid in the abdomen. Many of the pseudo- 
mucinous cysts secrete a jelly which the peri- 
toneum cannot absorb {see p. 446). The 
abdomen may contain a large quantity of this 
substance more or less walled in by adhesions 
and a pseudo-capsule. If a cystic teratoma, 
not suppurating, ruptures into the peritoneal 
cavity, a severe degree of irritation, leading to 
localized })eritoniti8, may be caused. Some- 
times a peculiar epithelial infection occurs, 
numerous secondary tumours being found in 
the abdomen, usually small. 

Gangrene, of ovarian egsts. — This is fortunately 
a rare occurren(^e. It may follow an unusually 
aruite torsion of the pedicle, though torsion that 
might be sufficiently acute to cause gangrene 
brings about symptoms of such severity as to 
lead, ill most cases, to operation before gan- 
grene o(;curs. Apart from torsion, gangrene 
may follow infection of such severity as to kill 
the tissues of the cyst. A diagnosis cannot 
be muih? until the abdomen is opened, the 
symptoms being those of a severe toxiemia, 
which will ])robab1y be explained as being due 
to suppuration. 

Maligna nl gronih. - There is no doubt that 
malignant growth in ovarian cysts is a com- 
paratively common ocimrrence. The papillo- 
matous and multilocular adenomatous cysts are 
the tumours in which carcinomatous growth 
is most likely to be found. Carcinoma is met 
with also in teratomatous tumours. In many 
cases in which carcinoma occurs in a cyst there 
are no syinj)tomH suggestive of the jiresence 
of malignant disease, and a casual naked-eye 
examination of the tumour after removal may 
not iKH-.esHarily arouse suspicion, though micro- 
scopic examination leaves no doubt that part 
of the tumour must be called carcinoma. 

The occurreiK^e of carcinoma in what seems 
clinically an innoiamt tumour is one of the 
reasons for advising removal of any ovarian 
tumour as soon as possible. 

Sarcoma is found, less commonly than car- 
cinoma, in the teratomatous tumours and in 
adenomatous and papillomatous cysts. 

Diagnosis. — In considering the diagnosis of 
ovarian cysts, it is convenient to divide them 
into two classes — (1) those situated chiefly in 
the pelvis, that is, not large enough to be 
abdominal tumours ; (2) those chiefly in the 
abdomen, when they can be felt by abdominal 
examination. In the diagnosis of medium- 
sized and large cysts the most common mia' 
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takes in diagnosis are made between ovarian 
cysts, the full bladder, the pregnant uterus, 
uterine tumours and ascites. There are niany 
kinds of swellings which may be confused with 
small ovarian cysts. 

(1) Diagnosis of a small ovarian cyst. -It is 

essential for the diagnosis of a small intra- 
pelvic tumour tliat the bladder, rectum, and 
sigmoid flexure should be emptied. Free 
mobility and absence of tenderness are gener- 
ally characteristic features of a small ovarian 
tumour. To distinguish such a timiour from 
an (mlarfjed uterus recpiires a careful bimanual 
examination, es|»ecially if the uterus is bent 
backwards or to one side, and in the second 
and third months of pregnancy, wJien the uterus 
is globular and elastic and Jfegar's sign is 
present, i.(^. there is a mark(d softening of the 
lower uterine segment. If tlu' uterus is ret re- 
verted the body should be ]»ushed up if pos- 
sible, when the diagnosis Ix^comes (‘.asier. If the 
uterus is irregulaily enlarged with a sub])eri- 
toneal fibroid j)rojecting from its surface, the 
fact that the swelling is definitely one with the 
uterus, and that it moves with the cervix — 
i.e. that when the swelling is dis])laced the 
cervix moves, and when the cervix is displaced 
the swelling can be felt to move distinguislu^s 
a uterine from an ovarian tumour. With a 
pedunculated subperitoneal fibroid th(U(‘ may b(i 
more difficulty ; the liardmws of tin*, tumour 
and its more intimate eomujxion with the 
uterus, together with tin*, fact that if there is 
a pedunculated subj)critorieal fibroid the uterus 
is often irregularly enlarged by other fibroids, 
are the chief points in tlie differential diagnosis. 
From injiammatory swellings, pyo-salpiux or 
salpingo-oyphoritis without the jneseiua; of 
pus, an ovarian cyst is usually distinguisluMl 
by the fact that the inflammatory swelling is 
tender and more or less fixed, while the his- 
tory will often help. It may be impossibhi to 
distinguish a small inflamed suppurating ovarian 
cyst from a j)yo- salpinx. A tumour which feels 
like a small ovarian cyst and is fairly movable, 
in spite of being tender, is likely to be a hydro- 
salpinx. If bimanual examination is easy it 
may be possible to distinguish the retort-shajje 
of a hydro salpinx. 

Fwcal masses, which may be })resent in the 
rectum or the lower part of the sigmoid flexure 
in spite of the patient having frequent motions, 
are sometimes mistaken for ovarian tumours. 
As a rule, however, they can be felt by rectal 
examination, and if they are too high ujj for 
this, the fact that they have no evident con- 


nexion with the uterus, and that they can be 
permanently indented by pressure with tlie 
finger-tij>, ought to serve to distinguish them 
from tumours of th(' ovary. 

Mistakes are sometimes made in diagnosis be 
tw'een pregnant tubes and small ovarian (^ysts 
The history, the i)hysical signs, and the symp- 
toms ought, as a ruh*, to prevent the mistake 
being made, as in the case of tubal pregnancy 
there is gencTally a history of one jmuistrual 
])eriod being missed, a slight amount of irregu- 
lar hiemorrhage, sometimes with passage of a 
decidual cast, and pain, W'hile on bimanual 
examination the uterus is found to be enlarged. 
A small Iiccinatorele also may cause difficulty 
iij diagnosis unless the history is carefully 
considered. 

in exce})tional eases the bladder-wall may 
be so much thickened by clironic. cystitis that 
the empty bladder is thought to be a tumour 
in the utero- vesical pouch. 

Careinoma or diverticulitis of the pelvic colon 
witli surrounding inflammation is likely to be 
mistak(;n for a small fixed left-sided ovarian 
tumour. A fixed [)ainful swelling in the left 
iliac fossa of a middh^age-d or elderly W'oman 
should always be looked on with sus|)ieion, 
and a thorough examination, including rectal 
examination, should be made under anaesthesia 
before; an oj)inion is givem. 

In cases of doubt an examinatiorj under an 
ana3sthetie may make the diagnosis certain. 
It is only rarely that both ovaries can be 
identified wlien there is a swelling of se)me other 
e)rgan in the ])elvis. 

(2) Diagnosis of larger ovarian cysts. — Ovar- 
ian cysts large enough to be felt on bimanual 
examination may be confused with a large 
number of conditions, of which the full bladde;r, 
the pregnant uterus, ascites, and “ phantom ” 
tumours are the most commem. It must be 
remembered that in many e*.ases a large ovarian 
tumour cannot be felt on vaginal examination. 
If a large tumour is globular it sits on the brim 
of the pelvis ratluu- than di])s into it. In many 
cases, howev(‘r, a projection on the surface of 
a large tmnour dips down into the pelvis. 
Koutiiie examination is the; most important 
safeguard against juistakes in diagnosis, and 
a catheter must be passed in every case where 
there is possibility of doubt. Unless this is 
done a full bladder will often be called an 
ovarian (;yst. A normal pregnant uterus is very 
freciuently diagnosed as an ovarian cyst, usu- 
ally in the first x>regnancy in an unmarried 
woman. The erroneous idea that ovarian 
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cysts cause amenorrhoea is partly responsible 
for the mistake, but neglect to make a routine 
examination is still more responsible. Careful 
palpation and “ dipping ” will usually show 
that there is a f(ptus in the tumour. Ausculta- 
tion will reveal the presence of foetal heart- 
beats, examination of the breasts will show 
activity, and pigmentation and skin-cracks 
will usually be seen in the abdominal w'all. 
On vaginal examination the bluish coloration 
of the vaginal walls and cervix, the softness 
of the cervix, the expansion of the lower 
uterine segment-, and the fact that the uterus 
cannot be separated from the tumour, will all 
suggest tlie correct diagnosis. If hydramnion 
is j)resent, diagnosis may be more difficult, but 
routine examination will nearly always show 
that tlie ]uitient is ])regnant, and the (|uestion 
to be s(‘ttled will be. Is there pregnancy with 
an ovarian cyst, or is th(‘re liydramnion i The 
range of mobility of an ovarian cyst is usually 
much greater than that of a pregnant uterus. 
If a tumour, the nature of which is doubtful, 
can be displaced u])wards so much that the 
liand can dip in ])etvveen it and the symphysis 
pubis, it is much more likely to be an ovarian 
tumour than a pregnant uterus. Jt must be re- 
membered that the pregnant uteriis is the mo.st 
common swelling in the female al)doinen, and 
the safest way to tackle the diagnosis of an 
ubdorninal tumour is to start by f)roviiig or 
excluding i)r(‘giiancy. 

The diffcr(uiiial diagnosis betw(*en nsf;ites 
and ovarian cy.st is u.sually, but not always, 
easy. Tercussiou is one of the most important 
factors in tlu^ diugnosi.s. With ascites there is, 
as a rule, r(;sonan(-e over the front of the 
abdoimm with dullness in both flanks. When 
the i)atierit lies on either side the uj)per flank 
is resonant while, the lower one is dull. If the 
abdomen contains a large ovarian cyst there is 
dullness over the front of the abdomen with 
resonance in both flanks, whether the j)atie.nt 
lies on hcii- back or side. If the abdomen is 
tightly distended with free fluid its shape may 
resemble that of an abdomen containing a large 
ON'arian cyst, but if the fluid is not under great 
tension it t(mds to sag on both sides when the 
patient is lying on her back, and is le.ss pro- 
minent in front. In cases of ascites due to 
tubercle or carcinoma, in which the mesentery 
is thickened or (contracted, the intestine may 
be unable to float up to the surface, so that 
percussion is a less trustworthy guide, and 
the thickening of the parietal peritoneum in 
such cases may suggest strongly that there is 


a cyst-wall below the abdominal wall. Vaginal 
examination may be of value in such a case 
by revealing the presence of nodular masses in 
the pelvis, but bimanual examination is of 
little use. In some cases with an ovarian C3'8t, 
and in most cases with a solid ovarian tumour, 
there is ascites present. Administration of an 
aneBsthetic may he necessary before the pre- 
.*ten(ce of a tumour with free fluid can be 
definitely made out. 

Uterine fibroids, particularly large peduncu- 
lated sub[)eritoneal tumours, may be mis- 
taken for ovarian tumours. There is usually a 
good deal of difficrence in the shape of the abdo- 
men. A solid uterine fibroid generally stands 
out promin(‘ntly, so that when the patient is 
lying on her bacck the abdominal wall above 
the tumour falls away more or less sharply, 
whih; a cystic swelling is more moulded by the 
abdominal wall, so tliat the contour of the 
abdomen is more rounded and regular. In 
rare cases the round ligaments (can be felt by 
abdominal examination, proving that the tu- 
mour is uterine, l)ut it is difficult to be certain 
that wliat is felt is the round ligament. As a 
gemcral rule, ovarian tumours are cystic and 
uterine fibroids are solid, and in most cases 
fibroids have a more intimate connexion with 
the uterus than have ovarian tumours, so that 
oil bimanual examination when the tumour is 
moved the cervix moves, and when the cervix 
is inov(‘d the tumour moves. If, however, a 
pedunculated subjieritoneal fibroid has become 
cy.stic, diagnosis is impossible until the abdomen 
has been ofxuied. If the uterus is generally 
enlarged by fibroids, bimanual examination 
usually shows that the tumour is uterine — the 
body of the uterus cannot be felt apart from 
it. A tumour which is growing in the broad liga- 
ment, or an ovarian tumour which is adherent 
to the uterus, may produce physical signs which 
arc jiractically indistinguishable from those 
produced by uterine fibroids. Examination by 
the uterine sound gives little help ; the uterine 
cavity is more likely to be elongated by a uter- 
ine than by an ovarian tumour, but a large 
uterine fibroid may be present without any 
elongation of the uterine cavity, while on the 
other hand the uterine cavity may be elongated 
by ovarian tumours which are adherent to the 
uterus or by broad-ligament tumours, particu- 
larly if they are bilateral. 

Enlargement of the abdomen due to the 
presence of much fat in the abdominal wall and 
omentum may be thought to be an ovarian 
tumour, and the patient herself may be ocH'^ 
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vinced that she has a tumour. Percussion is 
likely to produce a dull or i)artially-diill note, 
especially over the lower part of the abdomen. 
If the patient can be got to relax her abdominal 
muscles, the hands can be gradually sunk to 
such a depth that it is evident no large tumour 
is present, although a casual and perfunctory 
examination may lead to the diagnosis of an 
ovarian tumour. Bimanual examination, if 
necessary under an anaisthetic, will usually 
clinch the diagnosis. 

There remain to be considered some less 
common conditions which may be (‘onfused 
with ovarian tumours. 

In cases of tuhercvilous where there 

is a considerable quantity of fluid encysted 
between adherent coils of gut, a Jiiistake may 
be made if abdominal examinafioji is not 
thorough. Intestine adlierent to the anterior 
wall of an ovarian cyst is one of the rarest 
conditions met with in gynsMology, hut in 
most cases where tliere is encysted serum in 
tuberculous peritonitis, light ]»crcussion will 
bring out a resonant note 0 A'(‘r some ])art of 
the anterior surface of the swelling. It is 
common in such cases to find on vaginal 
examination evidence of tuberculous disease of 
the tubes. 

A large hwmatocele or an excf/sfed collectiou 
of pus or sermu may give* rise to an abdominal 
swelling which may be Jiiistahcn for au ovarian 
cyst. Tlie main ])oints in the diagnosis, apart 
from the history, are that the emeysted col- 
lection of fluid is tender on palpation, fixed, 
and, at any rat<> over ])art of its surface, m- 
sonant on percussion. 

A large renal swellimj, most commonly 
hydronephrosis, may be mistaken for an ovar- 
ian tumour. The liistory may ])e of some 
assistance in making a diagnosis. The chief 
points are that the kidnc'y tujnour cannot be 
separated from the loin, that a line of colonic 
resonance can he found running over it, 
although the colon may be so much flattened 
as not always to give a resonant note, that no 
resonance can be obtained behind the tumour, 
and that on bimanual examination, ]>ossibly 
only under an anEesthetic, the uterus can be 
felt distinct from the tumour. Sometimes 
both ovaries may be felt under an aneesthetic. 
This applies to all the tumours that are still 
to be mentioned. 

A hydatid cyst of the liver has often been 
mistaken for an ovarian cyst, and if it fills the 
whole of the abdomen the diagnosis must be 
very difficult. A hrge distended gall-bladder 


may also have to be distinguished from an 
ovarian cyst. As a rule, however, an hepatic 
tumour does not extend down to the brim of 
the ])clvis and descends with the liver on 
respiration. 

Sjtlenic imnours do not often give much 
trouble in diagnosis, even though they may 
descend into the j)elvis, since their attachment 
is usually, and their sha])(i practically always, 
characteristic. 

Omental and mesenteric cysts may resemble 
ovarian cy.sts so closely that the correct diag- 
nosis is not made until the abdomen is opened, 
but in many cases the fr(‘(^ range of mobility, 
absence of connexion with the pelvis, and the 
results of ])(‘rcussion will suggest the ])robable 
nature of th(^ tumour. 

Pancreatic cysts are rare. They usually push 
the stomacli ui)wards and the transverse colon 
downwards. P(‘rcussion will then show re- 
sonance below the tumour, and this practically 
excludes an ovarian origin. If the. transverse 
colon lies a])ove a pancreatic cyst, a mistake 
in diagnosis is likely to be made. 

Treatment. — Tl)ere is only one rule for 
dealing with ovarian tumours, viz. to remove 
them as soon as tliey are discovered, except 
in some cases in which the patient is pregnant 
{see j). 449). The reasons for this rule are : — 

1. Ah) tumour (^an be j)ronouneed with cer- 
tainty to be innocent until it has been removed 
and examined. 

2. Some ovarian tumours, altliough inno- 
cent, will grow until th(‘y kill tlie ])atient. 

o. Ovarian tumours are always liable to 
accid(U)ts — torsion of the jtedicle, supi)uration, 
etc. — wJiicJi involve danger to life. 

Fortunately, we c‘an say with confidence tliat 
the J’isk to the ]»atient is less if she has an 
ovariotomy ])erformed than if slio is not 
o])erated on. An uncomplicated ovariotomy 
is one of the safest of abdominal o])eration8, 
and the patient can be told that if no imex- 
jjected cojii plications are found at the o])era- 
tion the chances of her recovery ought to be 
about K)0 to 1. It must be remembered, 
however, tliat the surgeon can never be cer- 
tain that an ovariotomy will be uncompli- 
cated until he is [lerforming the ojicration, and 
that adhesions, deep burrowing of the tumour, 
etc., may make ovariotomy one of the most 
difficult of ojierations. However, the iiresent- 
day mortality after ovariotomy, even when 
complicated and difficult, barring advanced 
malignant disease, is very low. The patient’s 
consent to the operator having a free hand 
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should alvrays be obtained before the opera- 
tion. This means that he is to be allowed to 
remove anything that he considers should be 
removed. With a large ovarian tumour pre- 
sent it is often, if not usually, impossible to 
say beforehand that the other ovary is not 
also cystic. Before the operation, again, it is 
seldom, if ever, wise to assure a patient with 
a large ovarian tumour that the other ovary 
is h(‘althy and that she may bear children 
after the/ oi)eration. Nor is it ever wise to 
assure a patient before the o])eration that her 
tumour is perfectly innocent. Especially in 
the case of young girls and of middle-aged and 
elderly women is it well to warn some relative 
before the operation that the tumour may not 
be innocent. Fortunately, in the majority of 
cases the surgeon can say imiuediately after 
the oi)e ration that there is no fear of any 
reeurrence of the trouble unless a tumour 
forms in the remaining ovary, though in .some 
cases hii will have to say that he must wait 
for microscopic, evidence. 

Tapping an ovarian cyst without making an 
abdominal incision is an obsolete |)rocedure. 

TrmhneHl of the other owr//. — During the 
operation for nunoval of an ovurian tumour 
the condition of tlu; other ovary should always 
be ins})ected, and in an elderly or middle- 
aged woman it should be nunovial if it shows 
distimtt signs of cystic change. A younger 
woman, particularly if only recently married 
or about to be married, .should, if pos.sible, be 
given a chance of becoming a mother, even 
if she has to have another ovariotomy performed 
in a few years’ time. 

If the patient i.s young, an attempt .should 
be made to leave her at least part of one ovary. 
If the whole organ cannot be left, iiart of it 
should be left after “ re.section,” i.e. excusiou 
of the di.seased part, leaving behind a portion 
of the oophorou, with bleeding-points ligatured 
or sutured with scruinilous care, since there is 
a danger of hsemorrhage oitcurriiig after this 
operation. In a certain proportion of cases 
in which resection of the ovary is carried out, 
it is iKice.ssary later on to j)erforni a further 
operation for removal of an ovarian tumour 
which has grown from the x)art of the ovary 
left behind. In cases where re.seetion is im- 
practicable, ovarian grafting may be performed, 
a jiortiou of the od])horon being sutured to 
the raw surface in the broad ligament. 

If a tumour is found to be malignant, the 
other ovary and the uterus should be removed 
as well. Removal of a healthy ovary in a 


young woman because the other ovary wtti 
cystic has been recommended, but it is Btr<tt)|^y 
to be deprecated. Whether the other ovary, 
if healthy, should be left after removal of a 
papillomatous ovarian tumour, depends upon 
circumstances. If the patient is middle-aged, 
removal of the other ovary and of the uterus 
is to be advised, but this drastic procedure is 
not to be recommended in the case of a young 
woman. Several cases have been recorded of 
I»atients remaining in good health and bearing 
children after removal of a papillomatous 
ovarian tumour. If there is doubt whether 
the other ovary is healthy or not, (lottschalk 
advises that it be split for purjioses of examina- 
tion. If it proves to be healthy it is sewn up 
with catgut and left in its ])lace. 

H. Russell Andrews, 

OVARIAN DERMOIDS (.see Ovarian 
Cysts). 

OVARIAN FIBROMATA. Most solid 
tumours of the ovary are malignant. The 
only exi^eptions are the fibromata, which are 
said to rc])Te.sent 2 per cent, of all ovarian 
tumours. Throe varieties are described. In 
the first, the tumour represents the whole 
ovary. In the .second, the fibroma is a tumour 
of only part of the ovary, the rest of which 
may be more or less normal or may be greatly 
stretched to form a (lapsuhs ; sometimes the 
tumour can be shelled out of its capsule of 
ovarian tissue. In the third variety, of much 
less importance, there are one or more small, 
8ometime.H ])edunciilated fibromata growing 
from the surface of the ovary. 

The first and second varieties can be con- 
sidered together. They form tumours which 
grow slowly but may attain a considerable size, 
weighing several pounds. The surface is 
smooth or raised up into rounded elevations. . 
The colour is usually a dead- white, sometimes 
slightly jiink. Unless very degenerate, they 
are extremely hard, white on section, showing 
a rather homogeneous or fibrous structure, with 
sometimes a whorled appearance, although this 
is usually much less distinct than in uterine 
fibroids. Their hardness and density are 
characteristic, and often help in the clinical 
diagnosis from uterine fibroids. A uterine 
fibroid may be as hard, but only if it is under- 
going calcareous degeneration, in which case 
it generally gives a characteristic sensation to 
the examining hand. Ovarian fibromata often ; 
degenerate, undergoing oedematous and myx^ ;; 


455 




OVARIAN FIBROMATA 

matous changes, the tissue becoming softer 
with formation of small cystic spaces. Un- 
like ovarian sarcomata, they rarely show 
hromorrhagic areas on section. While ascites 
in sufficient amount to be diagnosed clinic- 
ally is rarely found with innocent cystic 
ovarian tumours, except pajalloinatous cysts, 
or with uterine fibroids, it is a common occur- 
rence with ovarian fibromata. Sometimes free 
fluid is poured out rapidly while the patient 
is under observation. 

Microscopically, the tumours are found to be 
composed of interlacing bundles of cells and 
fibres in varying proiiortions, with w(‘ll-formed 
blood-vessels. To determine whether a section 
should be called fibroma or sarcoma is often 
a task for a skilled microscoj)ist, especially if 
the tissues stain badly as the ri'sult of degtmeni- 
tion or interference with nutrition from acute 
torsion of the ])edicle. 

In the third vari(‘.ty, one or mort^ iiard 
tumours, usually small, often not much larger 
than peas, project on the surface of the ovary, 
or are attached by ])edic.los. They are seldom 
large enough to be of clinical importance. 

EKagnosis. - The diffiuential diagnosis in 
these cases lies })etwe(‘ii three tumours, one 
v(*ry (jommon uterine fibroid, and two mueh 
rarer- ' sarcoma and fibroma. Mar- 
coma grows more ra]>idly than fibroma of 
the ovary, but the history of rate of growth is 
seldom of mueh im])ortance, since mo.«t j)atients 
are bad observers. Cachexia would j)oiiit to 
sarcoma, ascites to either saicoma or ovarian 
fibroma ; if the tumour is e.\ee(‘dingly Jiard, 
to fibroma ; if so''ter, to sarcoma. As was said 
above, it is rare to find a smooth uterine fibroid, 
i.e. one not affected by dejiosition of lime salts 
(calcareous degeneration), which gives to the 
iiand a suggestion of the hardness and un- 
yielding density characteristic of o\arian fibro- 
mata. Bimanual examination may not give 
much help, since a pedunculated subperitoneal 
uterine fibroid may have as niucdi range of 
movement aj)art from the uterus as an 
ovarian fibroma or sarcoma. If there are 
miiltijde tumours they are jirobably uteriiKi. 

To sum up : a very hard movable unilateral 
tumour, not intimately connected with the 
uterus, and assoihated with ascites but not 
with cachexia, is probably an ovarian fibroma. 
A solid movable tumour (or solid bilateral 
tumour) not intimately connected with the 
uterus, associated with cachexia and loss of 
flesh, and with or without ascites, is probably 
an ovarian sarcoma. 


OVARIAN TUMOURS, MALIGNANT 

A solid movable tumour, if not unusually 
hard, whether intimately connected with the 
uterus or not, with absence of ascites and 
cachexia, is ])robably a uterine fibroid. 

In some cases a certain diagnosis between 
an ovarian tumour and a ])edunculated uterine 
tumour can be made only by operation. 

Treatment is by removal. 

H. Russell Andrews. 

OVARIAN PREGNANCY (.vce Preunancy, 

Extra-uterine). 

OVARIAN TUMOURS, MALIGNANT. 

— Under this lieading must be considered : 

1. ('arcinoma. 

2. Sarcoma, including endothelioma, peri- 

tli(‘lionia, and m(‘lanotic sarcoma, 
which may be classed \vith the sar- 
comata for convenience. 

3. Solti ) Teratomata. 

1 . Carcinoma of the ovary. ( 1 ) Primary car- 
rinoma.- These tumours are rare, but probably 
tJi(‘y are more common than secondary car- 
cinomatous tiimours. They are, as a rule, 
smooth with ji rather irregular outline, and 
seldom very large, rarely reaching the size 
of an adult head. When small th(\y are sur- 
rounded by a fibrous capsule derivi'd from the 
tunica albuginea, hut during the process of 
growth this may be invaded until the carcinoma 
reaches right up to the surface. They are often 
bilateral, but the tumour on one side may be 
imiuli larg(*r, and a])})arently of older growth, 
than that on th(“ other. They are (?ommonly 
ac(,*omj)anied by asiates, and in the late stages 
the. jieritoneal cavity may be studded with 
secondary nodules. Secondary growths may 
also occur in other jiarts of the body. On 
section these tumouis arc soft, more or leas 
homogeneous excejit that they often contain 
small cavities, som<‘times due to degeii(‘ration, 
in other cases lined by epithelium, and are 
often ruth(‘.r brain-like in aj^jiearanciL Micro- 
scoj)ically, varying charai’ters may be shown 
by different })arts of the same tumour, some 
sections (exhibiting alveolar structure, wdiile 
others neveal massces of epithelial cells with very 
litthe arrangement. Not uncommonly i)arts of 
these tumours are too d(‘gcnerate to stain well, 

(2) Carcinoma occurring in ovarian cysts is the 
most common variety of carcinoma of the ovary. 
It is mo.st often seen in j)apillary cysts, fairly 
frequently in pseudo-mucinous cysts, and loss, 
commonly in cystic teratomata Many papil- 
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lomatous ovarian cysts are carcinomatous. 
This should be suspected when the papillo- 
matous inasj-’ca are found to be soft, friable, and 
vascular, and less fibrous than usual. On section 
the ))apill8e are seen to be compound and branch- 
ing, not simple, and there is a high degree of 
proliferation of the epitludium of the tufts, 
sometimes with formation of alveoli. On 
naked-eye examination of a })seudo-mucinoua 
C 3 "st, the })res(‘nce of soft, solid tissue, in- 
vading the cystic adenomatous tissue, suggests 
the ])resence of carcinoma, which may be deter- 
mined by a mi(aoscopic examination. 

Carcinoma occurring in teratomata is de- 
scribed at p. 451. 

(3) Secondary carcinoma, -Jt has been taught 
that this is the most common variety of car- 
cinoma of the ovary, the primary growth being 
usually in the stomach, some part of the in- 
testine, the breast, or the uterus. This is 
probably true of carcinoma of the ovary, but is 
not tru(‘. of carcinomatous tumours of tJie ovary. 
Post-mortem examination of women who have 
died from carcinoma of the stomacdi, intestine, 
breast, or uterus often shows that the ovaries 
are affected with carcinoma together with most 
of the contents of tlui alxlominal cavity, the 
peritoneum being studded almost all over with 
carcinomatous nodules, but it is comparatively 
rare to find that therci is sufii<*ient enlargement 
of the ovary for it to be recognized cJinically 
as a tumour. The secondary growth in the 
ovary may be very large, and is frequently 
bilateral, while the primary growth tnay be 
small and attract no attention clinically. It 
may be impossible by microscopical examina- 
tion to decide whether the growth of the 
ovary is jjrimary or secondary. 

2. Sarcoma of the ovary. — Sarcomata are 
found in about 5 per cent, of all ovarian 
tumours. Th(*y are commoner during youth 
and in latt; middle life than during the repro- 
ductive 2 >‘‘riod, are often bilateral, and may 
grow to a very large size. They are usually 
accompanied by ascites. Microscopically, two 
varieties can be recognized, spindle-celled and 
round -celled sarcomata. 

The spindle-celled sarcomata, which are also 
called fibro-sarcoinata of the ovary, resemble 
in api)carance the fibromata, Tliey are some- 
times very hard. The consistence may vary 
in different parts of the tumour, some parts 
being hard and others soft. They are less 
malignant than the round-celled variety. 
Microscopically they are composed almost 
entirely of sjundle-cells. 



The round-ceUed sarcomata are softer, miudl 
more malignant, and are found with compara- 
tive frequency in children and young girls. 
They are more vascular than the spindle-celled 
sarcomata, either pink or red in colour, are 
prone to degenerate, and frequently show 
hemorrhage into the substance of the tumour. 

Sarcoma is sometimes found in teratomatous 
tumours and in the walls of adenomatous cysts, 

Endothelintnatn, tumours growing from the 
endothelium of the small vessels, and pen- 
theliomata, growing from the tunica adventitia 
of the small blood-vessels and lymphatic 
vessels, are comparatively rare ovarian tumours 
which may bo classed between the sarcomata 
and the (;arcinomata. They are nodular in 
outline, soft and spongy on section. They are 
very malignant. The exact diagnosis can be 
made only by a skilled niicroscopist. 

Melanoma, or melanotic sarcoma or melano- 
carcinoma, occurs infrequently in the ovary, 
usually sc'condary, but in very rare cases 
aj>par(‘ntly jirimary. It has a characteristic 
appearance, very dark brown or black, sug- 
gestive at first sight of congestion from torsion 
of the pedicle. Microscopically, the alveolar 
structures and tin; }>igment granules are equally 
characteristic. 

3. Solid teratomata o! the ovary. — Solid 
teratomata, some of the least common of 
ovarian tumours, are best described among 
malignant ovarian tumours, as they are sel- 
dom innocent. It is impossible to draw a 
hard-and-fast line between the ordinary, com- 
mon ovarian “ dermoid ” or cystic teratoma 
and the much rarer solid teratoma, for the 
(;ommon tumour may contain a good deal of 
solid tissue while the malignant solid teratoma 
may possess cystic spaces. They cannot all 
be said deinitely to be malignant, but many 
of them are, and recurrence may follow re- 
moval of a tumour in which no malignant 
change can be found under the microscope. 
While the innocent cystic teratoma is of slow 
growth and seldom attains a size much larger 
than a fcetal head, the more solid tumours 
may grow rapidly and to a much greater size, 
and cause ascites and metastatic growths, 
chiefly in the peritoneal cavity. These meta- 
static growths may be compost of any of the 
varieties of cell found in the teratoma, or may 
be definitely carcinomatous or sarcomatous. A 
few cases have been described in which ovarian 
teratomata contained a large amount of tissue 
closely resembling that of the thyroid gland. 

Solid teratomata are found most commonly 
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in the second decade, but have occurred some- 
times in adult life. Though apparently solid, 
they are found on section to have cystic spaces 
in their interior, lined by epithelium. All the 
three layers— epiblast, mesoblast, and hypo- 
blast — are represented in their structure, but 
whereas in the innocent cystica teratoma are 
found well-formed structures such as teeth, 
bone, skin, with hair-follicles and swciat-glands, 
cartilage, brain-like matter and even ])ortions 
of intestine, etc., in the solid teratomata there 
are masses of embryonic tissue rather than 
organized structures. This exjdains their 2 :)oten- 
tial malignancy. 

Symptomatology and diagnosis of malig- 
nant ovarian tumours. — In many (;ases the 
diagnosis of malignancy is made only by 
microscopic examination, and occasionally the 
jDroof that part of the tumour is malignant 
may come as a surprise, as tlu're had been 
nothing in the clinical features or in the naked- 
eye examination to suggest malignancy. 

Clinically, the malignant character of a 
tumour is susj)ected if cachexia and loss 
of weight have occurred with a tumour 
whose mere size is not (mough to account 
for these symjdoiiis. Bilateral tumours are 
more likely to be iiialignant than iunoc^ent. 
Rapid growth of the tumour, pain and fix- 
ation without evidence of infection, and 
unilateral oedema of the thigh and l(‘g or of 
the vulva will all suggest malignancy. The 
juesence of several masses in the abdomen, 
together with ascites,, evidence of infiltration 
of the abdominal wall, and tlie ])rescn(‘e of 
nodules in the ])eTitoiieum of Douglas's ])ouch, 
afford strong evidence that the tumour is malig- 
nant. Rectal examination may be extremely 
useful in leading to the detection of infiltra- 
tion of tissues surrounding the tiimour. 

Ascites is so rarely found, in ai^jireciable 
quantity, with innocent ovarian tumours, ex- 
cept fibromata and pajnllomatous (ysts, that 
its presence must excite suspicion, unless the 
tumour is freely movable and very hard. 

The differential diagnosis between small 
bilateral malignant ovarian tumours and bi- 
lateral salpingo-oo 2 }horiHs may sometimes be 
difficult when a good history cannot be ob- 
tained. Cachexia and loss of flesh with little 
rise of temperature will point to the diagnosis of 
malignant disease. Occasionally the difficulty 
can only be solved by an exploratory operation. 

Treatment. — A diagnosis of malignancy 
does not necessarily preclude treatment hy ova- 
riotomy. If the patient’s general condition is 


good enough to withstand an operation it may 
be well worth doing, and she may be free from 
symptoms pointing to recurrence for months 
or years. Debility of the patient, fixation of 
the tumour, pali)able secondary growths in the 
omentum, in th(>, j)arictal peritoneum or in the 
peritoneum of Douglas’s pouch, contraindicate 
operation. As a working rule, if there seems 
to be a reasonable chance of removing the 
tumour the abdomen should be oiiened. It is 
often best, e8j)ecially in cases in which there 
is a largci amount of ascites, to make a very 
small incision admitting one finger. If second- 
ary nodules are felt the abdomen is at once 
closed after the free fluid has escajied, and 
very little if any harm has been done. If the 
exploring finger finds no evidence of extension 
of the growth the incision is enlarged and the 
abdomen ex])lored by the hand. A thorough 
exploration should be made in any doubtful 
case before the operation of removal is begun, 
for incomplete operations, in which the tumour 
is torn and j)art of it left behind, are likely to 
j)rove fatal, occasionally by causing bleeding, 
and often by bringing about wdiat seems to 
be a toxaemia. Evacuation of a large quantity 
of free fluid by an exploratory incision may give 
great relief. Sometimes the fluid accumulates 
V(5ry rapidly again, and repeated tapping may 
be necessary, but in some cases the abdomen 
fills up again only slowly. 

Occasionally an exidoratory incision in a 
case complicated by ascites may have the 
hai)pie8t results, an innocent tumour, either a 
fibroma or a papillomatous cyst, which had 
been thought to be fixed proving to be freely 
movable and easy of removal, with restoration 
of the patient to her normal state of health. 

H. Russell Andrews. 

OVARIES, DISPLACEMENTS OF {see 
Pelvic Groans, Female, Displacements 
of). 

OVARIES, TUBERCULOSIS OF {see 
Salpinoo-oophoritis). 

OVERLYING {see Suffocation, under As- 
phyxia). 

OXALIC ACID, POISONING BY (see 
Poisons and Poisoning). 

OXALURIA {see Urine, Examination of). 

OXYCEPHALY {see Skull, Congenital 
Anomalies in Shape of). 

OZ/ENA {see Rhinitis). 
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PAOHYDERIVIIA LARYNQ 18 (see Laryn- 
gitis, Chronic). 

PACHYMENINQITIS {see Meningitis). 

PAQET’S DISEASE OF BONE (see Oste- 
itis Deformans). 

PAQET’S DISEASE OF THE NIPPLE 

{see Breast, Affections of). 

PAIN, ABDOMINAL (.see Abdominal 
Pain, Diagnosis of). 

PAIN, CENTRAL.— By central pain is 
meant j)ain j)rodiiced directly by lesions or 
diseases of the central nervous system, but 
referred peripherally or to the surface of the 
body. It is rare, for central nervous diseases 
run, as a rule, a j)ainless course unless the 
extramedullary portions of the afferent roots 
are also involved ; foci of inflammation, as 
encephalitis or myelitis, tumours, and even 
abscesses of the brain and cord, usually ])ro- 
duce pain only when they lead to an increase 
of intracranial pressure or involve sensory 
fibres of the peripheral system. 

The central conditions that jienerally cause 
peripherally-projected pain may bo divided 
into two classes- (1) those that do so by irri- 
tating the jDain-conducting tracts, and (2) dis- 
ease of the optic thalamus, in w'hich, as we 
shall see, the cause of the pain is different. 

1 . Irritation of the pain - conducting 
tracts. — Pain is occasionally a result of partial 
injuries of the pain-conducting fibres of the 
ventro lateral columns of the cord ; in a (consider- 
able proportion of the cases that have been 
observed it followed a local traumatic h^sion. A 
man recently under my care is a good example. 
Two and a half years ago he received a slight 
injury to his back, and a few months later 
began to suffer with severe burning and tear- 
ing pains in his right leg and on this side of his 
body up to the nij)j)le. The pains were vari- 
able — sometimes very intense, at other times 
only slight. He had a characteristic Brown- 
Sequard })aralysis, his left leg being weak and 
spastic, and })ain and thermal sensibility being 
reduced on the right side below the level 
of the nip 2 )le. During the late War I also 
observed a large number of cases in which, 
as a result of gunshot wounds of the spine, 
severe spontaneous pains occurred below the 
level of the lesion, but these pains were only 


temporary, persisting at the most for four 
or five weeks. They were generally unilateral, 
and then, as in the case just mentioned, sensi- 
bility to })ain was lost or diminished in those 
areas to which the patient referred them. 

Similar pains are not uncommon in syringeh 
myelia ; they may be limited to a zone round 
the trunk or may spread over a whole limb. 
As a rule, thi^y occur in regions in wliich anal- 
gesia is develoj)ing, and may therefore be ex- 
2 )lained by the progressive affection of the pain- 
conducting fibres of the cord. 

But such pains due to irritant lesions are 
most commonly met with in diseases of the 
se^isonj tracts of the hrain-stern. In a case re- 
corded by Mann, for example, a softening in 
the right half of the medulla was the cause of 
scivere burning and shooting pains throughout 
the left limbs, the left side of the trunk, and 
in the right face. A similar condition may be 
produced by disease of the pons, or midbrain. 
A man at i)resent under my care with symp- 
toms of a lesion of the left fillet in the mid- 
brain comi)lains of sharp burning pains in the 
right side of his body, sometimes in the leg, 
sometimes in the arm, but more frequently 
in the right half of his trunk. 

Pain of this origin has certain distinguishing 
features ; though more or less constant, it 
varies considerably in severity, it is indepen- 
(hmt of 2 )erii)heral excitations, and is little if at 
all influenced by drugs. We are, in fact, more 
or less helpless in its treatment, though when 
it is due to a spinal lesion relief may be obtained 
by section of the ventro-lateral colunm of the 
cord above the level of the lesion — an operation 
which is, however, attended by considerable 
risk. 

2. The thalamic syndrome. — Dejerineand 
Roussy originally described under this title 
a group of symptoms due to lesions of the 
lateral portion of the optic thalamus, and of 
these pain in the opposite side of the body 
is the most prominent. Lesions of vascular 
origin are its most common cause ; the usual 
history is of a stroke that produced a slight or 
transient hemiplegia and, as a rule, a large 
amount of sensory disturbance. Within a few 
weeks the patient begins to suffer with per- 
sistent or paroxysmal pains, often of extreme 
severity, which are generally referred to one 
half of the body, but they may be limited 
to any part of the affected side. They 
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excited and aggravated by various external 
influences, particularly by such as normally 
produce discomfort, and in fact, though appar- 
ently spontaneous, they are largely dependent 
on periplieral stimuli. The prick of a pin, a 
pinch, a scrape, contact with a cold object, or 
even a draught of c'old air may excite intense 
pain. On the other hand, the avoidance of 
such stimuli may allow the patient to remain 
fairly comfortable. As this condition is often 
associated with a pleasurable over-rciaction to 
stimuli that naturally excite sensations endowed 
with iileasurable-feoling tone, an over-reaction 
to all affective stimuli may be regarded as a 
characteristic feature, of it. In this res|K?ct it 
differs from those conditions in which pain 
is due to lesions of the cord or the brain-.stem. 
The pains of tlialamic dis(‘ase are not, there- 
fore, as has becji generally assumed, due to 
irritation of the central conducting tracts, but 
are a result of the removal of the inhibitory 
control which the ccndjral cort('X normally 
exerts on subcortical centres that arc concerned 
in the pprcej)tion of this form of sensation. 

These positive sensory symptoms are. con- 
Bequcntly comparable to the motor hyper- 
tonicity produced by cerebral lesions, which is 
now recognized to be a result of the removal 
of the inhibition that the brain nonnally ex<?rts 
on subcortical motor ccjitr<‘s. 

In addition to the sensory disturbances, and 
the j)ams and the slight motor jiaresis that 
usually accomj)any them, there are frequently 
involuntary movements of th(‘ tremulous or 
choreic type of the affected limbs. 

Little, unfortunately, can be don (5 to relieve 
the pain ; drugs are of little us?, except mor- 
phia, and this had better be avoided, but pre- 
cautions against (‘xposure. to cold and other 
periphiiral stimuli may enable the patient to 
live in comparative comfort. 

Gordon Holmes. 

PAIN, REFERRED {see Neuralgia). 

PAINTER’S COLIC {see ('hronic Lead 
Poisoning, under Poisons and Poison- 
ing, p. 600). 

PALATE, PARALYSIS O F.— The 

muscles of the palate are innervated mainly 
by those fibres of the spinal- accessory nerve 
that join the vagus. A unilateral palsy is 
indicated by drooping of the same side of the 
palatal arch during rest, while in movement, 
as in phonating “Ah,” the raphe is drawn 
towards the unaffected side. The palatal 
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reflex is also lost on the paralysed side. The 
unilateral form has little clinical importance, 
but bilateral paralysis interferes with swallow- 
ing, gives articulation an unmistakable nasal 
character, and allows food to enter and re- 
gurgitate through the nose. 

Palsy of tlie palate may be due to a neuritis 
of its motor nerves ; this is especially common 
in diphtheria, and it occ.urs occasionally with 
other septic infections of the mouth and nose. 
In bulbar jiaralysis the affection of the palate 
plays a large jmrt in the difficulty in articula- 
tion and swallowing. One or both sides are 
not iiTicommonly affected, together with the 
tongue and larynx, by sy])biliti(; mciiiingitis 
and other le.sions of the medulla oblongata. 

Gordon Holmes. 

PALPITATION {see Heart, Palpitation 
op). 

PALSY, FACIAL {see Facial Palsy). 

PANCREAS, CARCINOMA OF. — The 

pancreas, like any other organ, may be the 
seat of new growth., but the large majority of 
cases of carcinoma are of secondary origin. 
The ])rimary focus occurring in an adjacent 
organ, for example carcinoma of the pylorus or 
of the po.slerior wall of the stomach, frequently 
involves the h(‘ad of the pancreas. 

Etiology. — (.'arcinoina of the pancreas is 
a comparatively rare disease. In Bashford’s 
statistics one ])(‘r cent, of all cases of carcinoma 
were, primary new growths in the pancreas. 
The disease is about twice as common in man 
as in woman, and th(^ age-incidence is that of 
carcinoma elsewhere. 

Pathology. — The growth is most frequently 
situated in the liead of the gland, rarely in the 
tail. Usually the tumour is hard, consisting 
of a fibrous matrix with alveoli of cancer-cells. 
More rarely it is soft or colloid. Attempts have 
been made to determine the seat of origin 
(whether ducts, alveoli, or islands of Langer- 
hans) according to the type of new growth, but 
so far no definite relationship has been traced. 

Symptomatology. — The disease begins as 
a rule with indefinite symptoms, such as 
epigastric pain and general digestive disturb- 
ances. Pain is a constant symptom, and may 
be continous or intermittent. In the latter 
event it is thought to be due to pressure on 
the liver causing obstruction to the outflow of 
secretions. Jaundice almost always develops, 
due to pressure on the bile-duct. It may 
appear suddenly, simulating cholelithiasis, but 
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the jaundice shows no intermission, and in- child aged 13 months, and in a few oasea hi 
creases in severity to the stage of “ black patients over GO years. 

jaundice.” Tlie gall-bladder is usually dis- Pathology. — Cysts of the pancreas may be 

tended, and the liver may be enlarged. Diges- formed when for any reason there is an obstruc- 
tive*, distuibances result in fatty stools and in tion to the overflow of pancreatic secretions, 
the presence of muscle-fibres in the fseces, Thus they may be found in conjunction with 
change's which can b(*. referred to the insuffici- pancreatic calculi, or with chronic interstitial 
ency of pancreatic ferm<*nts, and there are pancreatitis, where there is occlusion of branches 
wasting and emaciation, whi(‘h become pro- of the pancreatic duct by the formation of 
gres.sively more rapid as the disease develops, fibrous tissue. Artificial ligation of the ducts 
A tumour in the epigastrium may be found, is fi)llowed by very little dilatation of the duct 
but is not a constant sign. Other symptoms, behind the ligature, and gives rise to inflam- 
such as ascites and mdcmia of the legs, appear matory changes only, and total occlusion in 
later, and can be traced to the developing ma.s.s. man is usually followed by similar changes. 

Diagnosis. — In a middle-aged or older But is is thought that partial or intermittent 
subject progn’ssive jaundice associated with a occlusion may favour the formation of cysts, 
distended gall-bladd(U‘ and with the pre.sence Proliferation cysts are of rare occurrence, 
of a tumour in the epigastrium points to A few c-ases, mainly in women, have been 
carcinoma of tin* i)ancrcas. In gall-stones tii<> described in which multilocular cysts resem- 
jaundice is intermitt(‘nt and the gall-bladder bling cystic ad(‘nomata of the ovary have been 
usually contracted. Kapid cachexia is a found in connexion with the pancreas ; they 
valuable sign, while tlie temp(‘,raturc, wliich is are thought to arise by proliferation of the 
fre(piently raised in cholelithiasis, is generally epith<‘lial cells followed by accumulation of 
vsubnormal in carcjinoma of the panc.reas. fluid in the cavities thus formed. 

Prognosis, dn the pancreas, carcinoma Cysts may follow injury, and have been 
tends to be more rapidly fatal than in other noted after cases of acute hsemorrhagic pan- 
orgaus. Death usually occurs from four to six creatitis. Tlie pathogenesis of the lesions in 
months after the ons<it of s<5vcre symptoms. these cases is probably similar. The injured 
r Treatment. — liemoval of tumours of the tissue undergoes solution, and is subsequently 
I pan(;reas has btum carried out, but, although, encapsulated by fibrous tissue. 

^ the j)atient may surviv<; the operation, death Cases also occur in which collections of fluid 
usually occurs within a few months. The are surrounded by connective tissue, but with- 
treatment resolves itself into m<*asures for the out an epithelial lining. Such pseudo-cysts are 
relief of symptoms. Choh;cystenterostomy for of more frequent occurrence than true cysts, 
the relief of jaundice has been performed, but The contents of the cyst give little or no 
as a rule the weakness of the patient ])recludes evidence*, of the cause of the lesion. The fluid 
major surgery. Administration of pancreatin may be clear and watery, but is usually mixed 
or of an emulsion prtipared from the fresh with fresh or altered blood, even when there is 
pancreas of the pig has been recommended, no history of injury to the gland. As a rule, 
and a diabetic diet, whit;h makes the least call ferments are p-esent, but the presence or 
on the activities of the gland, will probably give absence of these does not possess the diagnostic 
most relief to the patient. q ^ Wilson value formerly assigned to it, since the secre? 

tion of an inflamed pancreas may contain 
PANCREAS, CYSTS OF.— The term cyst little or no ferment, while conversely fat- 
of the pan(;reas includes various lesions which splitting and diastatic ferments may occur in 
have this feature in common, that in the upper fluids which do not arise from the pancreas, 
part of the abdominal cavity there is a collection Symptomatology. — The phyiical ligni are 

of fluid surrounded by a capsule which is by no means constant, since pancreatic cysts 

derived wholly or in part from the tissues of the can arise in different parts of the gland, and 

pancreas. according to their position will bear different 

Etiology. —Statements as to the sex-inci- relationships to surrounding organs. As a 
dence of pancreaticj cysts are conflicting ; on rule, a spherical tuinour which fluctuates on 
the whole, they apj)ear to be more common in palpation, situated in the epigastrium, but 
women than in men. The large majority of lying behind the stomach, suggests a p«|- 
recorded cases have occurred in early middle creatic cyst. It must be remembered : 
life. A cyst, however, has been noted in a small cysts may be impalpable, being 
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pletely covered by the stomach, while large 
cysts may occupy the lower part of the ab- 
dominal cavity and be confused with cysts of 
the pelvic organs. Instances have been noted 
in which a palpable tumour has suddenly 
disappeared, while at the same time there was 
a sudden onset of diarrluoa, j)ointing to rupture 
of the cyst and discharge of the contents into 
the intestine. Other cysts have been known 
to rupture into the peritoneal cavity. 

The symptoms are variable. As a rule there 
are digestive disturbances, with loss of flesh 
and deep-seated epigastric pain. Th<‘re may be 
pale, bulky stools, and undigested muscle- 
fibres may be detected in the feeces, indicating 
a lack of the pancreatic ferments. Jaundice is 
rare, since a cyst seldom occupies th(i head of 
the gland. Other symptoms are due to the 
pressure of the growing cyst upon adjacent 
organs. Thus pressure on the inferior vena 
cava may cause oedema of the lower extremities, 
and ascites follows jjressurc on the jmrtal vein. 
Pressure on the stomac'h results in discomfort 
after eating, with vomiting, and ])ressure on the 
intestines gives rise to colic'ky j)ain and con- 
stipation. 

Diagnosis. — The ])resence of a fluctuating 
tumour is the most important sign in diagnosis. 
In determining its origin, its relations to the 
stomach and colon are of the greatest signifi- 
canc.e. It lies behind thes<‘, and in difficult 
cases can b(> defined by inflation of the stomach, 
followed by palpation. In such a case the 
dullness of the cyst will probably pass behind 
the stomach, whidi obliterates it, thus dis- 
tinguishing it from a diMe'tided gall-bladder 
and from a cysf of the liver. Albii finds that 
X-ray examination gives a characteristic pic- 
ture, the stomach making a half-cirde round 
the tumour, beginning at its top left-hand 
side. 

Prognosis. — Usually, if there is no surgical 
interference, the disease causing the cyst 
steadily progresses. If the cyst is not drained, 
death may result from rupture of the cyst, 
causing general peritonitis, or tljcre may be 
progressive atrophy of the gland, causing 
diabetes, or death may ensue from pressure 
symptoms. Operation for drainage of a cyst 
is successful in the great majority of cases, 
and recurrence is rare. 

Treatment. — Tapping a pancreatic cyst is 
to be strongly deprecated, since there is great 
danger of puncturing other organs and of 
setting free an irritant fluid in the peritoneal 
cavity. The treatment should consist in free 


incision and drainage. In cases in which there 
are only slight adhesions to neighbouring 
organs, removal is possible and has been 
attended with success, but these cases are, 
unfortunately, rare. Drainage is very apt to 
be followed by fistulao, which may persist for 
months, and even in one recorded case for 
three years. After operation, convalescence is 
shortened by jilacing the patient on a diet such 
as is given in diabetes, which reduces the calls 
upon the pancreas to a minimum. 

C. M. Wilson. 

PANCREATIC CALCULI.— The presence 
of concretions in the ducts of the pancreas is of 
rare occurrence, only tw^o cases being noted in 
a series of 1,500 post-mortem examinations at 
the Johns Ho])kins Hospital. In contrast to 
gall-stones, they occur more frequently in men 
than in women. 

Pathology.— Pancreatic calculi are found 
on analysis to consist mainly of inorganic salts, 
in i)articnlar of calcium phosi)hate and cah'ium 
carbonate ; they occasionally contain magnes- 
ium in small quantities. They are situated 
most frequently in the larger ducts, the usual 
site being the duct of Wirsung. They are never 
found in a healthy j)ancT(‘as, and are accom- 
panied by bacterial infection. It is not yet 
established whetht^r tln^ infection is the cause 
of calculus or is secondary to it. Blocking of 
the duct gives rise to an accumulation of the 
pancreatic .secretion, and dilatation of the duct 
behind th<5 oh.struction is often noted. In- 
flammatory changes take place, and are in 
the course of time replaced by scar tissue, or 
more rarely a cyst may be form(‘d. In cases 
of acute infection a pancreatic abscess some- 
times develops. 

Symptomatology. — Small j)ancrcatic calculi 
may give rise to neither signs nor symptoms 
and may be discovered only at necropsy. 
Larger calculi cause symjitoms closely re- 
sembling those produced by gall-stone. There 
is ej^igastric jiain, which may be persistent or 
may resemble colie, and is associated with the 
passage of the calculus along the duct. The 
calculus may subsequently be passed per rec- 
tum. The pain, likti that of gall-stone colic, 
is often accompanied by vomiting and collapse. 
There may be fever due to bacterial invasion of 
the common duct. If a calculus finds its way 
to the diverticulum of Vater it occludes the 
opening of the bile-duct and may give rise to 
temporary jaundi(!e. If the disease is of long 
standing and the blocking of the ducts has 
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produced chronic inflammation, there is im- 
pairment of the functions of the pancreas, 
which is reflected in the presence of undigested 
fat and muscle-fibres in the stools, while later 
glycosuria develops, due to the invasion of the 
islands of Langerhans and the failure of the 
internal secretion. 

Diagnosis.-- The difficulty lies in distinguish- 
ing a (^ase of pancreatic calculus from one of 
cjZlelithi((,sis, since the signs and symptoms are 
so mu(;h alike. Hobson and Camniidge claim 
that an X-ray examination is of great value, 
since gall-stones are not opaque to the rays 
while the pancreatic calculi are clearly shown. 
The presence of concretions in the faeces, which 
on analysis are found to consist for the most 
part of calcium carbonate, is a valuable sign, 
while the later effects of impaired fat-diges- 
tion and diabetes indicate a lesion of the 
gland. 

Prognosis. — Pancreatic calculi may not set 
up any signs or symptoms, and may only 
be detected after death from some other 
disease. On the other hand, th(^y may give 
rise to inflammation, which in time may 
involve tlie greater part of the gland, and 
death may result from ini[)aiicd metabolism 
and diabetes. 

Treatment. — The literature of pancreatic 
calculus is so small that it is difficult to comj)are 
different therapeutic imdhods. Medical treat- 
ment is for the most part directed to the relief 
of the pain by sedatives and to measures such 
as the giving of quantities of warm water 
acidified with carbon dioxide in order to juoniote 
the activity of the gland, with a view to dis- 
lodging the obstruction. >Surgical treatment 
for the removal of the calculus has been under- 
taken, and in some cases has been followed by 
lecovery without recurrence of the symptoms. 

C. M. Wilson. 

PANCREATIC DIABETES {see Diabetes 
Mellitus). 

PANCREATITIS, ACUTE.— It has been 
customary to classify the cases of acute dis- 
ease of the pancreas under three headings — 
(1) AcuttJ Haemorrhagic, (2) Gangrenous, (3) 
Suppurativt*. Pancreatitis ; and in the early 
history of the disease these were distinguished 
as clini(5al entities. The groups are in reality 
only three stages of one and the same condi- 
tion, but the classification, which was originally 
suggested by Fitz, serves a useful purpose in 
distinguishing the phases of an acute lesion of 
the gland. 


Etiology. — Acute heemorrhagio pancreolil&l 
may develop as the result of direct injury to 
the gland, but is usually of spontaneous origin 
and o(;curs in subjects of all ages. It is more 
frequently met with in men than in women, 
and pnerally its victims are persons who have 
previously been in good health. The obese are 
said to be most liable to the disease, and heavy 
eating and drinking with disorders of the liver 
and gall-bladder are claimed as predisposing 
factors. 

Pathology. -The pathology of acute pan- 
creatitis is of considerable interest and much 
has been written on the subject in the last few 
years. The disease may be primary or second- 
ary to an infection whicdi has reached the gland 
from some distant focus. It is found in 
association with lesions so diverse as diseases 
of the gall-bladder and ducts, duodenal ulcer, 
colitis, aj)i)endicitis, and inflammatory affec- 
tions of the ])elvic organs. Formeily it was 
thought to be due in all cases to infection from 
the biliary tract, which is rendered possible by 
the anatomical conditions in the ampulla of 
Vater. Recent investigation seems to point 
to the conclusion that a more distant infection 
may he responsible, spreading by way of the 
lynn)hatic.8 which anastomose in the retro- 
peritoneal tissue of the pancreas. But it seems 
clear that the majority of cases are associated 
in some way with the passage of bile into the 
pancreas. In one case of fatal pancreatitis 
described by Opie, this was undoubtedly 
brought about by occlusion of the common 
duct by a gall-stone which was of just such a 
size that, while blocking the common orifice, it 
allowed free j)assage between the bile-duct and 
the duct of Wiraung. This discovery led to the 
belief that the majority of cases of pancreatitis 
were associated with the presence of gall- 
stones, a conclusion that has not been borne 
out by the facts available. Experimentally, it 
has been shown that haemorrhage into the 
pancreas can be caused by injection of bile or 
of intestinal contents or of dilute hydrochloric 
acid into the ducts. The explanation of the 
action of the acid is probably that it causes 
temporary spasm of the common duct sphincter, 
so that there is an increase of pressure in the 
bile-duct, leading to a flow of bile into the 
pancreas. Archibald believes that this spasm 
of the sphincter is the cause of the majority of 
cases of pancreatitis. Others, notably Laplace, 
hold that the condition is infective. B. coli 
and streptococcus among other bacteria have , 
been found in the gland, but many think tk#; ; 
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the presence of such bacteria is secondary to generally suppuration supervenes. Purulent 
chemical action. fluid may be disseminated throughout the 

It suffices that, through some irritant agent, gland, or a circumscribed abscess, which may 
trypsinogen is probably jil)erated in the gland, or may not be surrounded with a fibrous 
Msllanby and Woolley have established the capsule, is formed. Su(;h an abscess may 
fact that B. coli has the power of activating ru])ture into a ])(‘ritoneal cavity, causing death 
trypsinogen, and Vernon has shown that from peritonitis. 

another ferment is ])resent in zymogen form in Symptomatology. — The onset of acute 
the pancreatic ferment, which is activated by pancreatitis is dramatically sudden. An other- 
free trypsin, and whifdi is then much more wise healthy jierson who has ])erha])s been 
active than enterokinase : the trypsin set free subject, at intervals to slight digestive disorders 
acts upon the cells of the gland tissue, dis- is .suddenly s(dzed with acute pain in the 
integrating the substance of the gland and e])iga.striujn, localized just above the umbilicus, 
setting free jjantfreatic. fcrnuuits into the jx'ri- l*ain in the back radiating to the l(‘gs is not 
toneal cavity, causing jirofusc^ haemorrhage, uncommon. The epigastric pain is intense, 
If operation is jx'.rfornu^d at this stage the and is associated with vomiting, the vomit as a 
pancreas is found to be enlarged and friable, rule being cf)pious and bilestained and in some 
and frequently presents a mottled a])pearance instances dark brown or mixed with blood, 
due to the juxta])osition of the hamiorrhagic The patient is collapsed and shows signs of 
necrotic substance of the gland and relatively shock. Constipation is pres(mt, accompanied 
normal areas. The affected juirt is (jompletcly by abdominal distension and intense tender- 
broken down, the (.•ells being transformed into ness. At a lat(T stag(j tl»e patient ]uay become 
a homogenous structure without nuclei. There e.yanosed and livid, with hurried and shallow 
is usually blood in the jujritoiu'al cavity. At res])irations and a thready and abuost impal- 
the same time, <)]»aqu(^ yellowish-white foci of pable pulse. In the stage of colla])se the 
fat necrosis are found in the fatty tissue, being temperature is subnormal. Death may ensue 
especially abundant in the neighbourhood of within a few hours or days, but if the jiatient 
the gland, but spreading to quite distant jiarts. survives th<^ first few days a stage of gangren- 
The disintegration of th<‘ jiancreatic tissue sets ous 2)an(?.reatitiB sui)ervencs. The more acute 
free lii)ase into the peritoneal cavity, which acts symptoms subside, though i)ain and tenderness 
on the stored fat, splitting it into glycerin and localized in the mi(le2)iga8trium are still present, 
fatty acids. The glycerin is absorbed, while At the same time an abdominal tumour becomes 
the action of the calcium srdts of the blood on paljjable. The percussion note over this tum- 
the fatty acids gives rise to the yellowish-white our is tym])anitic, due to the fact that the 
patches of fat iiecro.sis. ']’h(^ symptoms of stomach and colon overlie it. With the onset 
collajjse may be due to the pressure of the of gangrene thc^ temjuTature rises. Th (5 bowels 
enlarged gland u])on the coeliac plexus, are no longer confined, and there may be 

Should the })atient survive the acute liaemor- diarrhoea. The third stage, 6 U])purative j)an- 
rhagic stage, a second group of sym])toms creatitis, begins about two weeks after the 
supervenes ; these are due to a peculiar type of onset of the acute symptoms. Sujjpurative 
toxaemia, the origin of which is obscure. It pancreatitis has likew'isc been dt^scribed fol- 
has been shown by Whipple and others that in lowing direct infection when there has been 
cases of acute intestinal obstruction a sub- no haemorrhage into the gland. A localized 
stance of extreme toxicity is produced which abscess may be formed, or there may be many 

has been identified as a primary proteose, disseminated centres of sup2)uration ; in a few 

Since the symptoms associated with pancrcat- cases the whole tissue of the pancreas is found 
itis so closely resemble those of intcsiinal infiltrated with purulent fluid. There is diar- 
obstruction, it seems probable that the same rhoea or constipation, more frequently the 

substance may be produced in this lesion, former, with fever and occasional chills. An 

Others trace the toxic symptoms to some abdominal tumour has been re2)orted in a fair 
substance unrecognized which is liberated by number of cases, situated in the mid epigastrium 
the action of the pancreatic enzymes upon the behind the stomach and colon. Symptoms 
substance of the gland. referable to the stomach and liver are often 

If the patient recover from the attack of present, jaundice being not infrequent, 
acute haemorrhagic pancreatitis, about the The operative findings of acute pancreatitis 
fourth day the gland becomes gangrenous, and are characteristic, the salient feature being the 
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presence of numerous fat-necroses in the 
mesentery and omentum, and even in the 
pericardium. This condition is pathognomonic 
of pancreatitis, and is a valuable aid in diag- 
nosis. Associated with the fat-necroses a 
peculiar beef-broth ” fluid is present in the 
peritoneal cavity, and the. character of the 
omentum is changed, its condition being de- 
scribed as boggy.” The small intestine is 
often cyanosed, and the pancreas enlarged. In 
the heemorrhagic. stage the gland is mottled red 
and black, and i.s friable. 

Diagnosis. Tlu^ rec ognition of acuite pan- 
creatitis is d<‘yM*iident on a group of symp- 
toms which may be arranged in two categories 
according to the time of their appearance. 
The earlier are secondary to the ])ressure of the 
swollen gland and its haemorrhagic exudate, 
the. later arc due to a condition of acute 
toxaemia that is met with in certain other 
disorders, and is discussed under Pathology. 

The pain in acute pancreatitis is more severe 
than that met with in coses of perforated 
gastric or duodenal ulcer, and is situated deep 
in the epigastrium, radiating to the back. It 
is never referred to the right shoulder- a useful 
point in distinguishing it from the pain due to 
cholelithiasis. The f)atieiit lies still in bed, in 
contrast with the victim of renal colie. Tender- 
ness and rigidity of the abdomen are not 
present to th<j degree common in cases of a 
perforated viscus. The presence, not less than 
three days after the onset of the acute stage, 
of an abdominal tumour, with tenderness in the 
left costo-vertebral angle, is a valuable diag- 
nostic sign. The normal or subnormal temper- 
ature, only becoming elevated after some days, 
helps to differentiate the disease from a con- 
dition of spreading peritonitis. The conditions 
most difficult to separate! off from acute pan- 
creatitis are acute intestinal obstruction and 
gall-stones, but if laparotomy be ac(^ef)tcd as the 
proper pro(;edure in all three conditions, the 
importance of making a correct diagnosis early 
in the disease is less vital. 

Prognosis.— If the early toxsemia is not 
fatal, a general improvement follows, the more 
acute syiiiyDtoms subside, and a j)art of the 
gland may es(.‘a})e infection or may recover. 
The most affected part becomes necrotic and 
finally suppurates, and as a rule sepsis inter- 
venes and, unless relieved, causes the death of 
the patient. The course of the disease there- 
fore depends on the early recognition and 
prompt operative treatment of the mild and 
moderately seveie cases, since free drainage may 
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prevent an unfavourable issue. The mortafit^f 
following operation has fallen sharply in the 
last few years. Linder, for example, quotes a 
series of 16 cases operated on up to June, 1915, 
where the mortality was 42 per cent., while in 
a subsequent series of 15 cases, where a diag- 
nosis was made in 75 per cent, of the cases, the 
mortality was only 13 per cent. 

Treatment. — The treatment of all cases is 
surgical, and the sooner the operation is per- 
formed after the onset of the symptoms the 
greater i.s the y)atient’s chance of recovery. 
When supymration ha.s occurred, the possibility 
of succ-essful drainage is very remote, since the 
ab.sccs.s is ^.eldom circumscribed, and the only 
cases in which early operation is inadvisable 
are : 

(1) Those in which the collaj)se and shock 
are so profound that the patient is obviously 
unfit for operation. In these cases, measures 
to combat the shock must be taken with a view 
to operation later. 

(2) Those in which the symptoms are obr 
vioii.sly subsiding, and the disease is subacute ; 
here the oT)eration can be postj)onfd until the 
patient is in a rnort*. satisfactory condition. 

The pancreas is <!X posed by an anterior 
incision, either through the gastro-colic omen- 
tum or through the gastro-hepatic ligament, 
and is fr(‘cly incised in a longitudinal direction, 
or numerous blunt punctures are made. Free 
drainage is established and a tube left in for a 
considerable time. After recovery from the 
operation, the patient should be kept on a 
strictly anti-diabetic, diet, and sodium carbon- 
ate should be given, so that the secretory power 
of the gland is taxed as little as j) 08 sible. The 
patient should be kept under observation for 
several years, as a recjurrence of symptoms has 
been noted in some cases, and chronic inter- 
stitial pancreatitis may supervene. 

C. M. Wilson. 

PANCREATITIS, CHRONIC INTER- 

ST I T I A L. Etiology. — Chronic inflammation 
of the pancreas is a disease which is limited to 
middle life. Its incidence is greatest between 
the ages of 50 and 60, but cases have been 
noted occasionally in children and in those who 
have reached old age. It appears to be equally 
common in men and in women. 

Pathology. — The pecise cause of ebronie 
pancreatitis is much in dispute. It is due to 
an infection, and various bacteria have been 
isolated from the diseased gland. But the 
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means whereby the infection reaches the 
pancreas and its source of origin are questions 
that still await a definite answer. In the 
majority of cases pancreatitis is associated with 
disease of the gall-bladder and bile-])assages, 
and it has been commonly assumed that chole- 
lithiasis is the main factor. This assumption 
has been criti(;ized by a number of observers, 
some of whom maintain that in most cases 
of chronic pancreatitis there is no associated 
cholelithiasis. If this be so, we are left with 
only one definite fact upon which to base 
theories of (causation— the often-quoted (^ase of 
0])ie, who found at operation in a case of 
chronic pancreatitis that a gall-stone had 
become lodged in the amjiulhi of ^'ater in 
such a ]K)sition as to occlude the orifice 
leading to the intestine but leaving a free 
passagt^ from the gall-duct to Die panerc^- 
atic duct. He th<*refore Huggest(‘d that the 
inflammation of the jiancreas was due to 
the passage of bil(‘ into the gland, h'lexner 
found exjierimentally tliat, wliile injection of 
the bile-salts alone into tin* ])ancreas bad a 
violently irritant action, the mucin of the bile 
had a jirotectivc action, and he put forward 
these results as an explanation of the fact that 
wh(^re bile is ])assed back into the intestine the 
resulting conclition is one of chronic and not of 
acute hamioirliagic jiamu'catitis. ]\l<ire rccenth’. 
Archibald has suggested that since cases such 
as that of Ojiie must lx* of very rar<‘ occurrence, 
the condition only being jiossible when the 
stone is of a certain exai-t sizi*, the <‘Xj)lanation 
is to be found in a jieriodical sjiasm of the 
sphincter of the common duct a1 the entrance 
to the intestine. Such sjiasm, which he ja’o- 
duced experimentally, would h'ad to an increase 
of pnissure in the bil<‘-jia,ssages and to a liack- 
flow of bile into the pancreas. There is, how- 
ever, another channel of infection which is 
often neglected in the discussions upon this 
subject. Many years ago Sajijiey demon- 
strated the existtmee of lymj:)hati(t clianiiels 
linking up the gall-bkdder and the pancreas, in 
the head of wliicli there are numerous small 
patches of lymjihatic tissue. It jiiay be that 
infection from the gall-bkdder tracks along 
these channels and that the inflammatory 
changes begin in the lymjih -nodules in the head 
of the pancreas. Whatever the original source 
of infection and the channel by means of which 
it spreads to the organ, we find an inflammation 
of the gland which results in functional imjjair- 
ment of a severity proportional to the amount 
of the glandular tissue involved. 


Symptomatology* — The clinical picture of 
chronic pancreatitis is very indefinite, and 
varies greatly in different individuals. The 
patient wdll perhaps complain of vague epi- 
gastric^ ])ain, of occasional nausea and vomiting, 
and of “ dyspepsia."’ There may be no more 
definite syin]>toTiis on wfliich to base the 
diagnosis. Tlie ]min may be very slight, little 
more than discomfort, or there may be ex- 
cruciating pain as in tlie paroxysms of gall- 
stone colic. Nausea and vomiting accompany 
the pain at its height, and in the intervals the 
patient may Ix' free from symptoms. These 
do not a]>i)(‘ar to have any relation to food, 
altliough the patient usually diets iiimself in an 
effort to clear up his “ indig(^stioii.’’ There is 
frequently jaundice, and in many cases the 
bowx'ls are const! jiated. In severe cases con- 
stipation disajqiears and characteristic large 
pale fatty stools arc passed. There are few 
physical signs, although occasionally an area of 
tenderue.ss ovc'r the head of the ])ancreas is 
]wesent. 

Diagnosis. — The diagnosis of chronic pan- 
creatitis is, from the clinical pi(‘turo at least, 
(»ne of considerable difficulty. It depends on 
the general syni])toms of dyspepsia described 
above, but since the diagnosis from gastric 
dyspepsia on the one hand and from gall-stones 
on the other is a matter of much uncertainty, 
a number of tests have been devised depending 
on the functional disturbance of the gland, in 
order to su])plcment the clinician’s evidence. 
Unfortunately, however, none of these tests 
has pTov(;d to be absolutely j)ath()gnomonie of 
pancreatic disease*. The* most serviceable are 
Cammidge’s test (.sec Urink, Examination of), 
an index of disturbed carbohydrate metabolism 
which may or may not be dm; to j.ancreatio 
disease ; Lanvi's adrenalin t<*st, whicli is use- 
ful when there is a disturbed equilibrium 
betw’ee*!! the glands of internal secretion ; and 
the demonstration of a Jjigh diastase content 
in the urine (see Kenal Efficiency 1’ests, under 
Nefukitis, ]). 340) in pancreatic diseases. In 
Lmw'i’s test, two drojjs of 1 : KXK) adrenalin are 
])laeed in one eye, and two dro])s of w ater in the 
oth(‘r eye as a control. The jmpils are examined 
after twenty niinat(*s. In a large projwrtion 
of patients suffering from jjancieatic disease 
there is dilatation of the pupil after adrenalin, 
If possible, the test should be repeated or 
the other eye, aft(*r tJi<; effect on the first haf 
passed off. 

A further useful test is the deterniinatior 
of the glucose tolerance of the patient. Nor 
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mally the greatest average amount of glucose 
which can be ingested at one time without 
producing glycosuria is 150 grni. In cases of 
pancreatic disorder the glucose “ threshold ” is 
often considerably lowered. In carrying out 
this test care should be taken to give small 
amounts (10-50 grin.) of glucose and to raise 
the quantity gradually until the threshold is 
ascertained. In giving an excessive dose much 
above the patient’s threshold there is some 
danger that permanent glycosuria may be 
established. 

In relying uj)on chemical tests, it is as 
well to carry out all of those named : a posi- 
tive result in at least two is strong evidence 
of imncreatic involvement. Recently, Einhorn 
has (‘laimed good diagnostic r(‘sults with the 
use of his duodenal tube. The tube, with a 
heavy metal capsule, is swallowed and allowed 
to ])ass by ))eristalsis from the stomach to 
the duodenum. The fluid in the duodenum 
is drawn off by means of a syringe and tested 
for [)ancreatic ferments. Their absence be 
claims as a valuable diagnostic sign. There 
are, liowt^ver, difficulties in the use of the. tube 
which detract somewhat from the value of 
the test. 

Prognosis. — The prognosis in cases of 
chronic pancreatitis de])ends on a coireci, 
diagnosis and early surgical treatment. If the 
disease is left to ])ursue its course, the infection 
spreads, gradually involving more and more of 
the gland, and resulting in a serious and pro- 
gressive derangement of fuiudion. The ])ro- 
gress is slow, since the gastric and intestinal 
juices to some extent perform the duties of the 
pancreatic juice as this ceases to function, but 
a stage is reached when glycosuria may super- 
vene, leading to diabetes and coma, and fat- 
metabolism is seriously impaired, as evidenced 
by the bulky whitish stools, which are greasy 
from the ])resence of unsplit fat. The patient 
becomes thin and ill nourished, and a secondary 
infectiou oftem suf)ervenes owing to his lack 
of resistance. With s\irgical treatment and 
drainage, however, the case will in all prob- 
ability clear up, and the longer the drainage 
is continued the less is the danger of recur- 
rence. 

Treatment. — The treatment of chronic 
pancreatitis is surgical. Administration of 
pancreatin by the mouth is merely palliative ; 
it may relieve the symptoms temporarily, but 
does not touch the root of the trouble. The 
procedure is to expose the pancreas and gall- 
bladder and insert a drainage-tube into the 


bile-duct. The keyiiote of treatment i» Jijt* 
the drainage of bile, but the reduction of 
pressure in the biliary system. The drainage 
provides a safety-valve against the rise of 
pressure in the })ancfeatic duct. Removal of 
the gall-bladder is attended with sucoessful 
results, and the most satisfactory after-his- 
tories are found in those cases in which drainage 
has been kept up for at least three weeks, and 
preferably for longer. When drainage is only 
carried out for a few days there is considerable 
risk of a recurrence of the disease. After 
operation the jiatient should be kept on a 
bland anti-diabetic diet, so as to make as little 
call as })ossible on the pancreas, and the 
administration of pancreatin by the mouth is 
often useful. C ji. Wilson. 

PANOPHTHALMITIS.— An acute septic 
infection of the interior of the eyeball. 

Etiology. The afTection is usually caused 
by infec tion bom without, and most conamonly 
by a ])(‘rforating injury, with or without the 
retention of a foreign body. It may also 
liap|)en after intra-ocular operations, such as 
cataruct extraction, or from the jujrforation of 
a septic ulcer. In eyc's with c'vstoid or fistulous 
.scars (e.g. after tlie oj>eratic)n of scderal trephin- 
ing for glaucoma) micro-organisms occasionally 
pass through the epithelium and cjause infecstion. 
J*anophthalmitis occurs rarely as a metastatic 
condition In jiyajinia, (‘crebro-Sf)inal meningitis, 
(‘tc., but the process is not then so acute, and 
the eye? can often be retained. 

Symptomatology. — In a case due to a 
})eTforatiug injury the wound, in twenty-four 
to thirty-six hours, takes on an inflamed 
api)euTance ; if it is in the cornea, for example, 
thc^ surrounding area becomes hazy, the wound 
edges become swollen, grey, and finally yellow ; 
the iris is conge.sted and the pupil does not 
re.spond well to atroj>ine ; lymph, at first grey, ’ 
then yellow, ai)i)(?ars in the pupil, and soon 
hypopyon is well established. Infection passes 
backwards into the vitreous, which becomes 
converted into jms. The intra-ocular tension 
rises if the Avound has clo.sed. 

CEdeina of the lids occurs on the third day, 
and the conjunctiva and sclera become in- 
tensely inflamed. (Edema into Tenon’s capsule 
and the orbital tissues causes proptosis and 
sometimes much limitation of the ocular 
movements. Fain is generally severe, and ia 
associated with headache and pyrexia. 

Cases with retention of a foreign body ma^; ; 
show pus in the vitreous as the first 
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micro-organisms having infected not the wound, 
but the deeper parts of the eye. In these the 
pus is visible through the pupil, ap])earing as a 
yellow mass behind the lens. ()theiwise. the 
symptoms are the same, and tlu^ anterior 
chamber soon becomes infected. 

Similarly, in metastatic cases the infection is 
first in the vitreous cavity ; some of these run 
their course with but little conge.stion outside 
the globe. They are du<; to septic emboli 
lodging in the retinal or choroidal vessels, and 
may be bilateral. 

The prognosis is usually hop(*less as regards 
vision, and the eyes generally have to be ex- 
cised. Milder (^a.ses in whicli jianophthalmitis 
threatens but does not })ecome established 
are met with. 

Treatment. — lu the early stag(^s of infec- 
tion of a wound, whetlier o])erative or acci- 
dental, it is worth while to att(‘ni]it di.sin- 
fection. The wound should be touched with 
pure carbolic; acid or with th(‘ cautery, and 
the anterior chamber may he waslicd out with 
weak hydrogen fx?roxide or acrifl/ivine solution. 
The non-operative measures will include hot 
bathings, hot fomentations, and atropine. 

Such tre^atment occiasionally sto])S the* pro- 
cess if the vitreous is not involved, hut often it 
progresses and pain is only relieved by evacua- 
tion of the jms. This may be done by excision 
of the globe, but there is some danger of s(‘tting 
up meniugitis by infecting the subdural sj)ac<‘ 
around the optic nerve, and it is perhaps safer 
either («) to incuse freely across the cornea and 
sclera, to allow of drainage of the a])8cess 
cavity, or (6) to perform the o])cration of 
evisceration. The cronjunciiva is dissected uj) 
as for excision, the crornea and surrounding rini 
of sclera are rcmioved by knife and scissors, the 
contents of the globe are scraped out, and the 
interior of the sclera is curcjited thoroughly, 
first with a sharj) sj^oon and then with wool 
swabs, until it is certain that all the jhgmcmted 
tissue has been removed. A gauze j)lug and 
drain are left in situ. ^ \ Jui er 

PAPILLITIS {see Optic Neuritis 
N EURO-RETINITIS). 

PAPILLCEDEMA {see Optic Neuritis and 
Neuro-retinitis). 

PAPILLOMA {see Warts). 

PAPILLOMATOUS CYSTS {see Ovarian 
Cysts). 

PARAOENTESIS {see Ascites; Pleurisy). 


PARALYSIS AQ IT A IMS. —Sometimes 
known as Parkinson’s Disease, paralysis agitans 
is a disease of slow and insidious onset, charac- 
terized mainly l)y j)rogTessive weakness and 
tremor, starting usually in the early fifties. 
Rare under the age of 40, it is very occasion- 
ally mc't with between 20 and 30. Seldom is 
thc! disease itsedf hereditary, though often a 
history of nervous heredity can be traced. 

Pathology and symptomatology.— Until 
latcdy the pathology of jiaralysis agitans was 
not based on any known morbid anatomy, 
though analogies have been traced with other 
conditions known to be due to chronic- lesions of 
the basal nuclei. Further research has shown 
that ])aralysis agitans itself is always associ- 
ated with, and probably the result of, c;hronic 
nuclear degeneration of the globus pallidus, 
the inner i)ortion of the lenticular nucleus. 
It is frec^uently mistaken for iicmrasthenia in 
its onsc't ; rom])laint may be made of nervous- 
ness, irritability, and often of jjains referred 
to the neck and shoulders. One- u])])er extrem- 
ity is likely to dc;velop weakness gradually, 
and it is noticed that thc; j)atient does not 
swing that limb in walking. Tremor of thc 
hand when the limb is at rest during waking 
hours, which becomes worse undc;r emotion or 
excdtcjinent, but ceases in voluntary movement, 
is next observ(‘d. At the same time, if the 
right hand is involved, the handwriting becomes 
smaller, and a tremulousness may be noticed 
espec'ially if a fine pen is used. The hand may 
be held in the; so-called interossc^al position, 
thc thumb adduc ted to the index lingc;r, and 
rhythmic tremor suggestive of a j)ill-rolling or 
a cigarette-rolling movement may be obs<;rved, 
together with alternate flcjxion of the wrist. 
Immobility of the* features is an important sign, 
the naso-Jabial fold being smoothc*r on the 
affected side, and the general aspect is one of 
depression. The movements of the head and 
trunk are deliberate, and the gait tends to be 
more or less stiff ; the leg on thc side of the 
affc*.cted arm is the first to show weakness. In 
a fully developed case the gait is slow and shuf- 
fling, the knees are slightly bent, thc body and 
head stooping forwards, the arms slightly flexed 
and held sonic;what stiffly, while the fingers 
and wrists shako. As the patient moves for- 
wards he may break into a run, the so-called 
“ festination,” or running after his centre of 
gravity. The tremor spreads to the lower 
limb, and the lower jaw and the tongue may 
also shake violently ; salivation may be a 
prominent feature. The voice becomes high- 
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pitched, monotonous, and difficult to under- 
stand, and in a longstanding case even speech 
may be lost. The intelligence, however, is 
unaltered, and it is advisable for a patient to 
keep at his daily work as long as he possibly 
can, as the progress of the disease, though 
slow, is sure and relentless. When the tremor 
of the limbs is violent the head may appear 
to shake when the patient is sitting, though 
this is only communicated vibration and not a 
true head tremor. 

Rigidity of the muscles of the trunk, neck, 
and limb girdles is a characteristic feature of 
the disease, and it is this and the fixity of 
expression, the tottering gait, and the slow- 
ness of turning round that arrest attention and 
suggest the. diagnosis. These signs are indeed 
much more cdiaracteristic than the tremor, 
which may be closely simulated by neuras- 
thenic and also by postfebrile tremor. The 
rigidity and lack of facial expression, especially 
while talking, is sometimes known as the 

Parkinsonian mask,” a valuable diagnostic 
sign, for, if there is free mobility of the features 
and the arras swing freely in walking and in 
turning round, it is advisable to be chary of 
making a diagnosis of paralysis agitans, even 
though the tremor appears characteristic. It 
is true that occasionally tremor is the initial 
symptom, before facial immobility or trunk 
rigidity is noticeable, though it is much more 
common for the charac^teristic facies, the stiff- 
ness of gait, and the rigidity of the trunk and 
limbs to be well marked l)efore any sign of 
tremor is to be observed ; indeed, in some (tases 
tremor is conspicuous by its absence through- 
out, or is only occasionally present. Though 
the appearance of the trunk and limbs sug- 
gests spasticity, yet the reflexes remain normal, 
the plantar responses being flexor in type. 
There is no muscular wasting, no anaesthesia 
or analgesia, the sphincters are unaffected, 
and the pupils, eye movements, and optic 
discs are normal. There are thus, so to 
speak, none of the ordinarily accepted signs 
of organic disease, and hysteria or neuras- 
thenia is often wrongly diagnosed in the 
earlier stages of paralysis agitans. 

The course of the disease varies considerably 
in different individuals. In some cases the 
progressive weakness of arm and leg on one 
side presents the picture of a slowly developing 
hemiplegia, and thus the diagnosis of cerebral 
tumour may be an error to avoid. Indeed, the 
hemiplegic gait with the pronounced limping 
on one leg is sometimes remarkable. In other 


cases the disease runs a rapid oourae, and wiRdU 
twelve or eighteen months the full oltnioal 
picture of bilateral rigidity, tremor, stooping, 
with the typical facies and weak shufiffing gait, 
may be established. Indeed, by this time the 
patient may be unable to walk alone across 
the room. Sometimes the disease is much 
slower in development, and it may be several 
years before the patient reaches the bath- 
chair or bedridden stage, the disease lasting 
perhaps twenty-five years. Those cases which 
show extreme rigidity but little or no tremor 
generally progress to a fatal termination in a 
period of fifteen to eighteen months. Occa- 
sionally the onset is sudden. Fright and pro- 
longed mental strain appear to be undoubted 
agencies in the devel()j)nient of the disease, 
though it is more than doubtful whether they 
are more tlian mere accelerators of the symp- 
toms. Many cases were observed to develop 
after the air-raids, to which they were ascribed, 
and 1 have seen another patient whose symp- 
toms started immediately after the Silvertown 
explosion. 

In the later stages contractures may become 
established. I have known the whole trunk 
rigidly flexed in a stooping position, and the 
patient was totally bedridden and speechless 
for seven years before death, the limbs and 
trunk being apparently quite immovable owing 
to rigidity. The immobility and rigidity was, 
however, not due to true contracture, because 
total relaxation took place after deatL Some 
patients c omplain of a contraction of the toes 
within the boot while walking, due to inter- 
os.seal flexion similar to that which occurs in 
the hand. 

Treatment. — This is wholly unsatisfactory 
as regards any j)rospect of cure. Once the 
diagnosis is certain, the course of the disease 
and its end are equally certain. So long 
as the physical powers permit the patient to' 
get about, or go to business, it is advisable 
that he should be urged to do so, though fatigue 
must be avoided, and worry and excitement 
should be eliminated as far as possible. Massage 
appears to give some relief for a time, thoi^h 
too much is not to be hoped from it ; electrical 
treatment, I find, is wholly useless. The 
tremor and salivation may be kept in ohedc, 
and the general nervousness, a feature in 
some cases of the disease, allayed by tiie 
persistent administration of hyoscine in doses 
of xin to XTU gr- three times a day. With 
may be advantageously combined a nnall 
quantity of sodium broi^e and dilute hydsM^I 
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bromic acid. Often the patients feel great 
benefit from the hyoscine mixture and find 
that they cannot do without it, but gradually 
the dose has to be increased ; a small dose 
should always be tried at first. 

WiLFREn Haiibis. 

PARALYSIS, BELL’S {sec Faviaj. Palsy). 

PARALYSIS, BROWN-SEQUARD {sec 
Spinal Cord, Local Lesions ok). 

PARALYSIS, BULBAR (.see Hulbar Par- 
alysis). 

PARALYSIS, DIVER’S {see ( alsson Dis- 
ease). 

PARALYSIS, ERB’S (.v^c Spinal Xkkves, 
Lesions of). 

PARALYSIS, FACIAL (fcc Facial Palsy). 

PARALYSIS, FAMILY PERIODIC {see 
Periodk? Paralysis. Family). 

PARALYSIS, INFANTILE {see Polio- 
myelitis, Ac'Utk). 

PARALYSIS, KLUMPKE’S {see Spinal 
Nerves, Lesions of). 

PARALYSIS, LANDRY’S {see Landry's 
Paralysis). 

PARALYSIS, OCULAR (.see Ophthalmo- 
plegia). 

PARALYSIS OF PALATE {see Palate, 
Paralysis of). 

PARALYSIS OF VOCAL CORDS {see 
Vocal Cords, Paralysis ok). 

PARALYSIS, TRIGEMINAL {see Tri- 
geminal Nerve, Paralysis of), 

PARAMETRITIS {see Pelvic Cellulitis). 

PARAMNESIA {see Memory, Disturbances 
of). 

PARAMYOCLONUS MULTIPLEX.— A 

disease characterized by clonic sj)asms in the 
muscles of the trunk and limbs. The spasms 
vary in strength ; they may be insufficient 
to produce movement of the limbs, or they 
may jerk the patient about. In frequency 
they vary from ten to sixty per minute. They 
are increased by emotion, diminish on volun- 
tAiy movement, and cease entirely during 
sleep. The muscles most often involved are 
the biceps, supinator longus, and quadriceps 
femoris. 


PARANOIA 

A special familial form of the disease de- 
scribed by Unverriclit is associated with 
epilepsy, and shows a distinct tendency to^ 
dementia. 

Maiiv cases with involuntary movements 
which have I'ccn included in iiaramyoclonus 
liave probably been hysterical. 

Prognosis as to recovery is bad. Several 
cases whicli liave been reiiorted as cured— 
chiefly by eh^ctrieitv— were jirobably hysterical. 
Sedatives such as potassium bromide, cliloraJ, 
and inorj»liia will allay tlio sjiasins. In certain 
cases (“lectricity and ])sychothera])y liave had 
good efTects. Such treatment should be tried 
even in cas(‘.s ])resuiiiably not hysterical. 

F. C. Purser. 

P A R A N O I A. — A chroiiii; mental disease 
characterized by the formation of a fixed 
deIu.sion or a S(‘ries of fixed delusions, which 
dominates the mental life of the jiatient. 
For jiraeticul purjioses it is synonymous wnth 
the chronic delusional insanity or the mono- 
mania of the older writers. 

Etiology. — Paranoia is a rare disease, and 
occurs more frequently in inahvs than in females. 
Hereditary pTedis])osition is a jirominent fea- 
tur<‘. Some of the most tv 2 >i(;al cases arc to 
be found in jiatients wlio liav(‘ been addicted 
to alcohol. No characteristic, abnormalities 
have been observed jiost mortem. 

Symptomatology. — The disease is of so 
gradual a growth that years may ela])so between 
its first appearance and a recognition of the 
necessity for medical advice. If a (complete 
history can be obtained it will be found in 
most cases that the jiatient w^as always pecu- 
liar ill some resjieck In boyhood, instead of 
mixing with his fellows and 2 >ai‘ticipating in 
their games, ho w'as moody and seclusive. 
Gradually a false relation with the environ- 
ment is deveIo 2 )ed, and matters which to 
ordinary jxiople would be trivial are construed 
as of S 2 )eeial importance. Hallucinations, 
chiefly auditory, lend su]) 2 )ort to the false 
ideas, and thus slowly a diilusional system of 
2)ersecution is built U 2 l The delusions of 
persecution may persist indefinitely, or may 
give jilace to ide.as of grandeur, tJie reasoning, 
being : “HI am subjected to so great annoy- 
ance, it must be because I am some great 
person” Paranoiacs may thus be classified 
under two main headings — (1) the iiersecuted, 
(2) the exalted. Numerous sub- varieties, such 
as the litigious, the religious, and the sexual, 
can be formed, but they serve no useful 25tirpo8e. 
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The emotions, except when coloured by the 
delusions, and the will, exce])t when influenced 
by them, are little affected. Outside the sphere 
of the delusional system, little may appear to 
the ordinary observer to be amiss. The memory 
i^ unimpaired, reasoning on otlier subjects 
may be intelligent, the patient is neither 
gloomy nor exuberant, and conducts himself 
naturally. Of course, if the imaginary perse- 
cution is severe he is the reverse of ha])py under 
it and may turn uy)on his supy)osed persecutors 
and proceed to extremes, even to murder. 

Course and prognosis. — The course of the 
disease is slow, and the prognosis as regards 
mental recovery bad, although in some few 
cases, after many years, the delusions gradually 
fade and the patient is discharged recovered, 
often to the surprise of liis physician. There 
is little tendency to deimuitia. The disease 
is not dangerous to life, an<l there is no reason 
why a ])aranoiae should not liv(‘ as long as 
though he were san<‘. 

Diagnosis. — A full history is indispensable 
in making a diagnosis. In tliis the essential 
points are the gradual growth of the insane 
delusions y)reseut on examination. In the ex- 
alted type the ])ossibility of (fcneml paralt/sis 
should he thought of, and a careful examina- 
tion made to exclude j)hysieal signs of this 
disease. The duration of the disease will be 
of assistance, for though eas(‘s of general 
l)aralysis have been recorded as j Persisting for 
many years, these are very exceptional. The 
paranoidal form of dewentia pro cox is not 
always easy to exclude. In dementia piweox 
emotional deterioration is present, and there 
are few cases which do not exhibit the character- 
istic mannerisms or stereotypies of this disease. 
Delusions occur in the (jlironic forms of mania 
and melancholia; they do not, however, con- 
stitute the most pro rn incut feature of the 
illness. In mania there is general craziness, as 
sliown in speech and behaviour, and in melan- 
cholia there is an extreme state of depression. 
The delusions in these diseases are not so stable 
and persistent as in paranoia. 

Treatment. — The patient should be certi- 
fied and sent to an institution. Among the 
relatives there is often the not unnatural 
feeling that if a man is able to write a rational 
letter, and in many respects to converse and 
behave as a sane person, it is a great hardship 


subject traces his troubles to tibe 

of a particular person, upon whom he ' 

commit violence. In other cases he beoomee 


a general nuisance, and it is best for society 
that ho be incarcerated. Strangely enough^ 
many of these patients do not feel the deprivar 
tion of freedom so intensely as might be 
imagined. Once in the mental hospital, there 
is liUle that can be done in the way of cure 
beyond regulation of occupation and relaxation. 
Psycho-analysis is reported to have proved 
beneficial, but in the few cases in which it has 
been tried the correct diagnosis would appear to 
lean rather to the paranoic form of dementia 
preeeox than to pure paranoia. 


R. H. Steen. 


PARAPH IM08IS.->In children this condi- 
tion is due to the pulling backwards, behind the 
corona, of a i)re|»uce with a narrow opening. 
Tlnui juargin of the preputial orifice, acting 
as a constricting ring, causes congestion and 
swelling of the glans, which becomes too large 
for the patient to return it to the shelter of 
the foreskin. In adults paraphimosis is usually 
associated with some, inflammatory condition 
of the pre])iR*e or pre[mtial sac (venereal sores, 
balanitis). On examination the glans is found 
to be enlarged and pointing slightly upwards 
compared with the hinder part of the penis. 
Behind the corona is a deep cleft, the pos 
terior margin of which is formed by an cedema- 
tons ring of tissue, the swollen mucosa of the 
IJrepuce. Behind this again is a cleft with the 
constricting ring at the bottom. The fissure 
is bounded by another collar, composed in this 
case of swollen skin. There is a good deal of 
associated pain, and if the condition is not 
relieved the constricting ring on the dorsum 
ulcerates. It is said that in some cases ex- 
tensive sloughing of the prepuce and glans 
results ; if this is so it must be exceedingly 
rare, for relief is usually obtained spontaneou^y 
by the ulceration. This, however, should never 
be permitted ; it is accompanied by much 
septic infection and leaves a large raw area on 
the dorsum. 

Treatment. — An early case can often be 
reduced by first gently pressing the oedematous 
glans to reduce its size and then dragging the 
foreskin forward again. In all but .early casee 
an anaesthetic must be administered before 


to intern him in a mental hospital. Still, in 
many cases of the 2 :)ersecutory type, though 
at first the delusions may be of vague general 
persecution, the time is apt to come when the 


is painful, and secondly to enable an 
to be made should it prove unaucce«i|pit*f 
When incision becomes necessary it slurfddi ^ i 
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made on the dorsum at the bottom of the 
groove containing the constricting ring. The 
oedema of the j)repuce can be then expressed 
and the foreskin drawn forward. Circumcision 
should be reserved for a later occasion. In 
adults, when the paraphimosis is of inflamma- 
tory origin, after reduction the whole foreskin 
should be slit up along the dorsum. This will 
allow of treatment of the underlying causal 

C. A. Pannett. 

PARAPLEGIA, ATAXIC («ce Ataxic Para- 
plegia). 

PARAPLEGIA, COMPRESSION (.sec 
Paraplegia, Spastic). 

PARAPLEGIA, SENILE. — As old age 

comes on, the legs grow feebler and gait assumes 
a character that is easily recognized : the .ste]).s 
become shorter, the movements of the w'hole 
body stiffer and more rigid, and the limbs lose 
the flexibility and elasticity that distinguish 
them in the locomotion of healthy youth. This 
condition is not usually due to. or associated 
with, gross organic. cJjange.s in cither the nervous 
or the muscular system. 

A true j)ara})legia does, lK)wev(‘r, occasion- 
ally develop in old age, which cannot be at- 
tributed to any of the ordinary causes that 
jiroduce this condition in <‘arlier life. Its finst 
symptom is generally a feeling of .stiffness and 
weakness of the legs and a tendency to tire 
rapidly on exercise. This gradually increa.ses 
till walking becomes affected ; llieii the legs 
move slowly and feebly, owing i)art.Iy to their 
increasing weakness and partly to the rigidity 
of the muscles, the steps become short., the toes 
cling to the ground and catch on every obstacle 
or irregularity on it, and the maintenance of 
equilibrium grows more difficult. The condition 
rarely progresses beyond this stage. 

Examination reveals a spastic weakness of 
the legs of moderate degree, wdiich is usually 
symmetrical but may be more marked in one 
limb than in the other. There is rarely any 
demonstrable weakness of the trunk mu.scles, 
and in the arms there is seldom more than the 
tremor and feebleness that accompany old age. 
The knee- and ankle- jerks are generally brisk 
or exaggerated, the plantar reflexes are ex- 
tensor, and the abdominal reflexes absent or 
diminished. As a rule, sensory disturbances 
are absent and the sphincters are rarely 
affected. 

The pathology of senile paraplegia is often 
uncertain, but the most common cause is 


the presence of multiple small lesions of vas- 
cular origin in the cord, and of small foci of 
sclerosis around the arterio-sclerotio vessels. 
Disseminated vascular le.sions in the brain or 
brain-stem may, however, produce the same 
syniptoDLS. Lhcrmitte has showm that in tier- 
tain cases the symptoms are due to fibrotic 
changes and contractures in the muscles rather 
than to nervous lesions, but in these cases 
there are no changes in the reflexes, or at 
mo.st a difficulty in eliciting the knee- and 
ankle- jerks. 

Treatment. — Rest, with short periods of 
exercise, is essential. Massage is of great 
benefit, as it reduces the rigidity of the muscles 
and makes voluntary movement more ea.sy. 
Drugs are of little value, but iodide in .small 
doses may be tried. Gordon Holmes. 

PARAPLEGIA, SPASTIC. — The term 
paraplegia is generally used to signify paralysis 
or loss of 2^0 wer of the lower limbs, and of a jiart 
or of the whole of the trunk ; it is, in fact, 
ajqdied to impairment of the motor and sensory 
functions of the legs, regardless of its nature 
or origin. Paraidegia is consequently not a 
disease, and is no more a clinical entity than 
is a cough ; it is merely a symptom common 
to a large number of different nervous affec- 
tions which impair the functions of the lower 
limbs. 

When we meet wdth a case of weakness or 
paralysis of the legs we have therefore to con- 
sider the cause to which it may be due. It may 
be, in the first ])lace, produced by injury or 
disease of the perii)heral nerves that innervate 
the muscles of these limbs, or by affections of 
the spinal roots, particularly in the cauda 
equina where they are all grouped together, 
or of the grey matter of the cord, with which 
these nerves are in connexion. Weakness of 
the legs is, for instance, commonly the most 
obvious symptom of jiolyneuritis or a general- 
ized 2)eri])heral neuritis, or it may result from 
poliomyelitis. But as these affections are 
rarely confined to the lower limbs and the 
lower i)art of the trunk, the term i)ara])legia 
is seldom appropriate. 

Then any disease of the spinal cord below 
the cervical enlargement, whether it originates 
in the cord or involves it secondarily, may pro- 
duce the clinical picture of a i)araplegia ; and 
in rare oases cerebral lesions may be the origin 
of it. As in these cases the upper, or cortico- 
spinal, neurones are involved, the disease when 
fully developed is spastic — ^that is, the limbs 
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are rigid or hypertonic, the muscles do not 
waste, and the tendon-jerks are exaggerated. 
Finally, loss of power in the legs may be a 
manifestation of hysteria -hysterical paraplegia. 

We must consider to which of these classes 
each case belongs, and then its cause. Hys- 
terical loss of power and the paralyses due to 
peripheral nerve injuries and diseases have been 
discussed in other articles, so that here we have 
to deal only with those forms due to organic 
affections of the central nervous system, and 
as these produce, as a rule, a spastic weakness 
with related changes in th(i reflexes, most of 
them may be included under the clinical term 
spastic paraplegia. 

1. Spastic Paraplegia of Spinal Ouigln. 
— Spastic paralysis results from any disease 
that affects the functions of the upper motor 
neuron(‘s subserving the voluntary movements 
of the lower limbs. There are freipiently 
sensory changes too, as the sensory (conducting 
fibres of the cord are often involvi'd, and the 
sphincters rarely escrape if the dist^ase is at 
all severe. 

Such sj)inal disease may be Ujcal —that is, 
limited to a small portion of th(‘ cord ; or 
it may be diffuse or irregularly (listributed 
throughout it ; or sy.steinic — that is, a de- 
generation of certain tracts of fibres only. 

(1) Spastic paraplegia due to local spinal 
lesions. — Here the primary disease may be 
either intramedullary — that is, it may affect 
the cord itself primarily — or extramedullary, 
originating outside the cord and disturbing its 
fun(;tions by compression or secondary invasion. 
But in both cases the symptoms are due to 
the same cause, viz. to interference with the 
functions of the motor spinal fibres. 

A local intramedullary lesion may be due to 
many different causes which can be distin- 
guished only by the (dinical forms they take, 
or by the conditions with which they are 
associated. It may be the result of a trauma 
that ]jroduc(is either a direct injury of the cord 
or a softening or a haemorrhage into it, or may 
be due to a focus of inflammation, myelitis, 
or softening secondary to vascular occlusion, 
or to a tumour or abscess that develops within 
the cord. The symptoms, pathology, and 
treatment of these conditions are dealt with 
in other articles, so that here we have only 
to discuss their clinical features in so far as 
they can help us in the differential diagnosis 
of paraplegia. 

It will be noticed that, with the exception 


of tumours, all these intramedullary 
lesions set in acutely or suddenly ; trauma 
usually produces its effects at once, and hiemor- 
rhages and softenings destroy the tissues within 
a short time ; myelitis, too, is generally an 
acute condition. Consequently, the first strik- 
ing feature of most of these local intramedullary 
lesions is the acute onset of the symptoms. 
The loss of power is sometimes quite sudden, 
or appanmtly so, and in other cases it becomes 
complete or reaches its full development within 
a few days. There may be prodromata, as 
transient or recurring numbness or weakness 
of the legs, or temporary retention of urine, 
but these warnings are not common. 

A second feature of intramedullary lesions 
is the absence of pain. It is a rule to which 
there, are few (^xceptions that disease limited 
to the grey or white matter of the cord does 
not produce pain which is either referred peri- 
pheralwards, or locally to the spine ; even the 
sev(‘rest inflammation of the cord may run 
an absolutely painless course unless the extra- 
medullary j)ortions of the sensory roots are 
involved in it. 

In the third i)lace, as the onset is generally 
acute or sudden, the paralysis is at first flaccid 
— that is, the muscles are relaxed and toneless, 
the knee- and ankle-jerks are absent or depressed 
for some days at least, and during this stage 
it may be impossible to elicit any reflex by 
stimulating the soles. But if the transverse 
section of the cord is not completely destroyed 
the paralysis gradually becomes spastic about 
three weeks after the onset. The first sign of 
the developing spasticity is usually an exag- 
geration or an increasing briskness of the 
knee- and ankle-jerks and the appearance of 
ankle-(5lonus. Then the muscles grow less 
flabby, spasms may occur, and passive move- 
ment of the limbs encounters more resistance. 
Thus we have the characteristic picture of a' 
spastic paraplegia. 

Compression paraplegia is due to conditions 
which develop outside the spinal cord and 
interfere with its functions by compressing it 
within the vertebral canal, or by producing 
secondary changes within it. The causes of 
compression may be classified according to the 
structures in which the disease commences. 

i. Tumours growing from the vertebral canal 
easily compress the cord ; they may be primary 
tumours of the bone, as osteomata or sarco- 
mata, or secondary deposits in it, as malignant 
metastases from other organs. But the ver- 
tebral lesion that most commonly prodoottl 
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paraplegia is tuberculous caries ; the cord may 
be compressed by a tuberculous abscess that 
points into the canal, or the acute angular 
deformity that often develops may injure it 
by stretching or by constricting it vnthin the 
narrowed canal. 

ii. Or the compressing lesion may develop in 
the membranes or in the (‘xtraniediillary por- 
tions of the sjdnal roots. It may be a tumour : 
simple fibromata attached to either the roots 
or the membranes are not uncommon ; endo- 
theliomata and sarcomata may grow from the 
meninges and malignant metastases occur in 
them. Occasionally hydatid cysts are found 
here {see Spinal Cori>, Tumours of). 

iii. Finally, the disease may be 'primarily 
meniwjeal. Syphilitic, gummatous meningitis 
is the most common <‘.xample of this tyjic. 
Later, the fibrosis of the thickened meninges, 
whether the disease is .syj)hilitic, tuberculous, 
or simi)le inflammatory, may lead to .structural 
changes in the cord ])y c()m])ressing it, or by 
interfering with its blood and ]ym])li supply. 
One important and relatively common cause 
of comj)rossion is tlie formation of cysts or 
loculaoed colleiftions of cercbro-sjujial fluid in 
the membranes. The pathology of this con- 
dition is still obscure, but in many cases it is 
a sequel to a mild attack of immingitis or to 
an injury of th(' spine. The; cystic collections 
lie in the subaraclinoid s])ac(; and are contained 
within thickened and opaque portions of the 
arachnoid. 

Several features distinguish paraplegia due 
to compression from that produced by primary 
intramedullary disease. In the first place, as 
the tumours, abscesses, cysts, and meningeal 
lesions that may com])ress the cord develop 
more or less gradually, the onset of the nervous 
symptoms is usually much slower than when 
the original di.sease is intraspinal. But this 
rule has exceptions ; a gummatous meningitis 
often causes rapid loss of power, and in spinal 
caries the paralysis occasionally develops more 
or less suddenly, either owing to the collapse 
of a vertebra or to the rupture of an abscess 
through the anterior common ligament into 
the vertebral canal. 

In the second place, lesions that compress 
the cord involve almost always the spinal 
roots on its surface, or if they originate in the 
bone they may nip them in the intervertebral 
foramina. Damage of the ventral roots may 
cause local atrophies of one or more muscles, 
but this is not a common or characteristic 
symptom of extramedullary disease. Com- 


pression or invasion of the dorsal roots, on the 
other hand, j>roduces very frequently jiain that 
is referred to their cutaneous distributions. In 
the limbs it may be limited to the areas of one 
or more roots, and on the trunk it may appear 
as a girdl(‘ ])ain. Tlie pain is generally con- 
tinnous and inde})endent of any obvious 
cause, or it may ])e excited or aggravated by 
movements of the s])ine, es|)ecially when this 
is the .site of the disease. It has most fre- 
quently a sharj» lancinating or burning char- 
acter, (»r it may be d(^srTibed as merely an 
uiij Peasant nnmbness, constriction, or tingling. 

A third feature of compression para])legia 
i.s that, as it d(.‘velops slowly, a stage of flaccid 
pare.sis does not jjrecedc the rigidity ; as a 
rule the muscl<\s of tlie limh.s become s])astic 
as they Jose power, unless it be that the lumbo- 
sacral .segments and the roots that take; origin 
from them an* involved. Finally, .s]»hincter 
di.slurbanc.es are usually le.ss jwonounci'd in rela- 
tion to the amount of voJuiitarv paresis than 
they are. in parajlegia dm^ to intia medullary 
lesions. 

But d(‘S])ite these sign.s, on which we u.sually 
rely, it juii.st lx*. conf(‘ssed that we are fre- 
quently in doubt as to wliethei' the disease is 
])rimarily intra- or extramedullary. 

(2) Paraplegia due to diffuse spinal lesions. — 
Several condition, s ])roduc.e diffuse or scattered 
spinal ]e.sions rather than lo(;al daniag(? to the 
cord, and, as the.se too involve tlie jnuamidal 
tract.s, tin* clinical state of spastic paraplegia 
re.sults. Th(^ mo.st common of these condi- 
tions are disseminated .sclerosis and spinal 
syphilis ; their syiujjtoms and diagnosis have 
been dealt with in the articles on Disseminated 
S cLERQSi.s and Cerebro-spinal Syphilis. Irre- 
gular ])at(‘hes of degeneration and .secondary 
sclerosis an* occasionally due to diffuse vascular 
lesions, particularly in senile arierio-.sclerosis 
{see Barapleoia, Senile), or are a result of a 
spinal meningitis. 

The clinical symj)toms of tlie paraplegia 
})rodu(x*.d by diffuse le.sions have many jioints 
in common. In the first place, .sensation Is 
generally affected as well as motility, though 
its disturhanc(;s are usually slight and may be 
merely subjective. In di.sseminated sclerosis, 
for instance, the patient complains almost in- 
variably of numbness or other parajsthesise, 
and careful examination usually reveals altera- 
tions in certain forms of sensation. These are 
more common when the lesions are of syphilitic 
or meningeal origin. 

Secondly, the symptoms are most pronounced 
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m the caudal portions of the body and in the 
distal segments of the limbs, since the pyra- 
midal fibres that innervate them arc involved 
during their downward course in the cord by a 
succession of foci, while those that terminate in 
the higher segments are exposed to less damage. 

In the third fdaco, it is generally im}K)ssible 
to define accurately the up})er limits of the 
disease ; a ])atient may comj)hiin of w<‘akness 
of his legs only, but absence of the abdominal 
reflexes indicates that the lower ])art of the 
dorsal cord is also affected, and exaggeration 
of the arm-jerks may show that the iipj)er 
limbs have not esca])(‘(i. Or jiaraistliesi®, slight 
sensory disturbance's, tremor, or a mild defect 
in co-ordination often rc'Vcal disease at a 
higher level of tlie cord than casual observation 
would sus])ect. 

Finally, an accurate history frecjuently shows 
that in these diffuse conditions tlu’! sym]>ton\s 
develoj) by a sc‘ri(‘s of successive attacks, and 
not gradually and uniformly as is usual whcui 
they are due t(» local sj)inal lesions or to 
systemic; degenerations. 

(3) Paraplegia due to systemic degenerations 
of the pyramidal tracts.— In the; past a large 
proportion of casc;s of sj)astic ])araplegia were 
attributed to a j)rimary lateral sclerosis, but 
pathologic'al as well as c.‘linic*al invc;stigations 
have shown that an isolatc'd [U'itnary degenera- 
tion of the jjyramidal tracts, as this term 
implies, is very rare. That it does occur there 
can be no doubt, but it is certainly one of the 
least common causes of spastic weakiu^ss of 
the legs. It is most commonly seen in chil- 
dren, often as a familial or an hereditary dis- 
ease, and is one of the conditions included in 
Little’s disciase, or spastic diplc;gia. Striimpell 
has described a familial form that occurs in 
later life*, commencing generally between 20 
and 30 years of age, but in some of his cjases 
other spinal tracts in addition to the pyramidal 
bundles were affected. More frequently the 
symptoms of primary lateral sclerosis are due 
to loc;al or diffuse lesions of the nervous system, 
as disseminated sclerosis, which is certainly 
its most common cause, or to combined or 
multiple degenerations. Amyotrophic lateral 
sclerosis must never be forgotten as a possible 
clause, especially when examination reveals no 
sensory disturbances, ataxia, or other symp- 
toms, for it happens not infrequently in this 
disease that the degeneration of the pyramidal 
fibres precedes for a long time the affection of 
the grey matter of the ventral horns that pro- 
duces the characteristic wasting of the muscles. 


The chief clinical features of primary laMlA" 
sclerosis are its very slowly progressive comae, 
the absence of objective and subjective sen- 
sory disturbances, the predominance of spas- 
ticity over weakness, and the escape of the 
sf)hincters till late in the disease. It can be 
distinguished from local spinal lesions by the 
fact that a definite upper level to the symptoms 
cannot be detected, and from diffuse lesions 
of the cord by the absence of sensory symptoms 
and by its slow and gradual progress. 

2. Pakapleoia due to Cerebral Lesions. 
— As lesions of the brain usually produce 
liemij)legia, or at least a greater weakness of 
one side of the body than of the other, and 
as the rule is tliat the paralysis is more marked 
in the arm than in the leg, the clinical picture 
of paraplegia rar(‘ly results. But affection of 
both hemispheres at the u]>peT ends of the 
fissures of Jlolando, or damage of the fibres 
that spring from them, may produce a spastic 
paresis of the lower limbs and of the lower 
part of the body. Thus, thrombosis of the 
superior longitudinal sinus, or a wound or 
injury of tlie skull in this region, may j)araly&e 
the legs only. Or this may be the result of a 
double i)artia] hemiplegia, due to two separate 
lesions or to multiple softenings, such as occurs 
in arterio-seJerosis. Lesions in the brain-stem, 
as tumours or softenings in the midbrain, pons, 
or medulla, may involve the pyramidal tracts 
on both sides, but since the fibres concerned 
in innervation of the lower limbs do not run 
sej)arate from those of other functions the 
result is generally a tetraplegia rather than a 
paraplegia. 

The upper motor neurones that innervate the 
legs are also liable to suffer in hydrocephalus, 
especially when it develops in early life. In 
general paralysis of the insane, weakness of the 
legs is sometimes a prominent symptom and ’ 
may be so great as to assume the form of a 
spastic paraplegia ; and in infantile cerebral 
diplegia, no matter to what cause it is due, 
the legs may be more affected than the arms. 

There is rarely much difficulty in diagnosing 
weakness of the legs due to cerebral disease^ 
In the first place, a careful examination gener- 
ally shows that the arms are also affected, and 
frequently the bulbar mechanisms too, produce 
ing dysarthria, dysphagia, and the symptoms 
of a pseudo-bulbar palsy. Then sensory symp- 
toms are usually absent, and there may be oth^ 
signs that can be explained only by cerebxs^ 
disturbances. - 
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Symptomatology of tpattic paraplegia. — 

We can now discuFs the symptoms of spastic 
paraplegia regardless of its origin. 

An accurate history of the mode of onset 
is the first, and often the most important, 
point in investigating any case of weakness of 
the legs, for while examination informs us of 
the present state of the patient, it is mainly 
on the history of its development that we 
rely in the diagnosis of its cause. In no other 
branch of medicine is a complete and accurate 
history so essential. 

It is advisable to commence })y the examina- 
tion of the motor system. The muscles are, as 
a rule, well developed and not wasted, though 
they may apjiear smaller than normal if the 
paralysis is of long standing. Their tone is, 
however, always incniased, and the rigid limbs 
offer a definite resistance to passive movement. 
The extensors are usually more spastic than the 
flexors, especially those of the knees and ankles, 
and the adductors and internal rcjtators than 
their opponents. Consequently the limbs gener- 
ally lie in bed extended, and are often firmly 
adducted and rotated inwards. A flexor 
rigidity occurs only in the later stage-s, or as 
a sequel to a severe acut(‘ lesion. Tonic si)asms 
are common even in (‘.arly and mild cases ; 
the limbs may either “ shoot out suddenly 
and remain for a time tonically extended, or 
they may be “ drawn uj) ” by flexor spasms. 
Contractures or organic shortening of the mus- 
cles frequently occur, esjjccially in bedridden 
patients ; the calf muscles, the adductors 
of the thighs, and the liamstrings are the. 
most likely to shorten. 

The degree of paresis is often much less than 
the disability of the limbs would suggest, as 
the rigidity impedes and restricts the move- 
ments that are possible. The weakness is 
usually greater in the distal segments, par- 
ticularly in the toes and the dorsiilexors of 
the ankles. There are several j)henomena 
which are more or less characteristic of the 
spastic limbs. When the patient attempts to 
raise himself from the supine position the legs 
often rise from the couch on which he lies, 
and as this brings the centre of gravity above 
the pelvis the attempt is difficult or imsuc- 
cessful — Babinski’s flexion combinee. And in 
depressing one leg against resistance the other 
is often raised by involuntary contraction of 
the flexors of the hip. Again, on flexing the 
knee passively the tibialis anticus muscle 
contracts — ^the tibialis si^n of Striimpell. 

The gait has the typical spastic character ; 


the earliest trouble in slowly progressive cases 
is a feeling of stiffness and awkwardness of the 
legs and a tendency to tire quickly. At this 
stage walking on the flat may not be obviously 
abnormal, but actions that require more deli- 
cate movements, such as dancing and climbing, 
are difficult or imj>ossiblc. The next symptom 
is a difficulty in raising the feet properly and 
a tendency to trij) over obstacles and on rough 
ground. Then, as the legs become weaker and 
stiff er the steps grow shorter, the knees are 
not bent naturally, and the base often becomes 
narrower owing to the adductor spasm that 
keeps the knees together. This makes the 
maintenance of equilibrium more difficult, but 
there is no real ataxia of locomotion unless 
there arc also sensory disturbances. 

The musfjlos of the trunk also share in the 
paresis if the lesion lies higher in ihti cord than 
the tenth dorsal segment ; its mild degrees 
may be difficult to demonstrate, but, if it is 
marked, the abdominal muscles or some por- 
tion of them do not contract firmly as the 
patient tries to sit up or to bend his head for- 
wards against resistance ; if only their lower 
})ortions are weak, the umbilicus may rise as 
the weak portions are stretched, while the upper 
part that contracts shortens. In severe paresis 
(toughing may be much affected. When the 
intercostals are weak the lower ribs are not 
properly raised in inspiration, and their failure 
to contract may be felt if the observer’s fingers 
are placed in the intercostal spaces. 

Sensory disturbances are variable ; they are 
absent when there is merely a systemic de- 
generation of the pyramidal tracts and when 
lesions are limited to them, usually slight in 
diffuse affections as disseminated sci(?rosis and 
spinal syphilis, and even in local lesions the 
loss is often minimal or affects certain qualities 
of sensation only. But in many cases sensation 
is equally affected with motion. 

The changes in the reflexes are very important 
in diagnosis. The knee-jerks are invariably 
exaggerated and frequently clonic, and a de- 
finite patellar clonus may often be obtained. 
When there is considerable spasticity a tap on 
the patellar tendon or on the inner condyle 
of the femur often produces adduction and 
inward rotation of the thigh too. The ankle- 
jerks are similarly exaggerated, and ankle- 
clonus can usually be elicited. Stimulation of 
the sole always evokes extension of the great 
toe and spreading of the other toes {Babinskis 
sign)f and stroking along the inner margin of 
the tibia often causes dorsiflexion of tHe foot 
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and of the great toe {Oppenhewi*s sign). The 
abdominal reflexes are absent if the lesion 
extends as high as the middle of the dorsal 
cord, and the crerriasteric reflexes are usually 
abolished too. The state of the sphincters 
and organic reflexes is very variable. Fre- 
quently the patient experiences no difficulty 
in micturition even though there is consider- 
able j)aresis of the legs, especially when this 
is due to systemic degeneration of the motor 
tracts. The general rule is that as the weak- 
ness })rogresses there occurs first a slowness 
in starting the flow of urine ; or there may be 
urgency- -that is, when the desire to micturate 
(romes the i)atieiit cannot restrain evacuation 
for more than a moment or two. The diffi- 
culty in starting micturition increa.scs as the 
paralysis develops, till there may be retention, 
or retention with overflow-incontinence. Keflex 
incontinence, or involuntary evat uation of the 
bladder when the intravesical })ressurc rises 
to a certain height, occurs in sev<‘re para]>legia. 
Constipation, with a tendency to incontinence of 
fasces when diarrhoea occurs, is the usual form of 
rectal disturbance. Spastic paraplegia generally 
entails sexual impotence in man. Kriapism is 
common in severe degrees of j)aralysis. 

If the lesion to which the paraplegia is due 
increases until it produces a severe or total 
transverse section of th<i cord, the vspasticity 
disappears and gives place to a flaccid paralysis 
with gross sensory disturbances, wasting of 
the muscles, trophic changes, and diminution 
or absence of the tendon reflexes. 

A careful investigation of the symptoms and 
physical signs of paraplegia enables us to diag- 
nose the nature of the disease and, if it be 
local, its position in the cord. The localiza- 
tion of s])iiial lesions is considered in another 
article (see Spinal Cord, Local Lesions of), 
and the ])iinciples of diagnosis are discussed in 
the opening sections of this article. 

Treatment. — The tr(?atment must depend 
on the nature of the lesion, but there are cer- 
tain princij)les which must be borne in mind, 
no matter wdiat the disease may be. In the 
first place, the development of contractures 
must be ])revented by ensuring that the para- 
lysed limbs are not allowed to lie constantly 
in the same position, and by the regular em- 
ployment of passive movements and massage. 
Sjdints and simple apparatus are sometimes 
necessary to correct wrong postures. Elec- 
trical treatment and all peripheral stimuli that 
tend to excite spasm should be avoided. In 
the next place, the disturbances of gait should 
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be carefully analysed, as it ia frequently pos- 
sible for the patient to walk much better wnen 
errors are corrected either by re-education or 
by surgical or mechanical means. Tenotomy 
may be required if contractures have developed, 
and the functional value of the limbs can oc- 
casionally be improved by tendon transplanta- 
tions. When the movements of the limbs are 
relatively strong and the disability is due 
largely to rigidity, gait can often be improved 
by section of the dorsal spinal roots {Forster's 
operation), but this should be attempted only 
when the disease is stationary. 

The bladder symptoms require careful at- 
tention ; by insisting that the bladder be 
emptied frequently, retention and its serious 
results can often be avoided. Incontinence 
nec(‘ssitates ascj)tic jwcautions and the pro- 
vision of a j)ortable urinal. 

Gordon Holmes, 

PARAP80RIA8I8. -The name parapsori- 
asis has been ap})lied by Brocq to a group 
of psoriasiform and lichen-like eruptions which 
do not (-onform to psoriasis, lichen planus, or 
any of the ordinary recognized types of skin 
disease, but have so many essential features in 
common as to warrant their inclusion under one 
heading. The eruptions in this group have 
been divided into three types — parapsoriasis 
eu (foutfes, in which the lesions are drop-like ; 
parapsoriasis lichenoide, in which they are 
arranged in a peculiar reticulate manner ; and 
parapsoriasis en plaques, in which they form 
well-defined patches. 

Symptomatology and histopathology. 

— The essential lesion is a macule or maculo- 
papule, round, oval, or irregular in outline, 
smooth or c.overed with a fine adherent scale, 
and varying in colour from fawn to pale red. 
By the H])reading and coalescence of these 
initial lesions in different fashions the three • 
named varieties are produced. The eruption 
is distributed chiefly on the trunk, arms, and 
legs, more rarely on the backs of the hands 
and dorsa of the feet, and is absent from the 
scalp and face. There are no subjective 
symptojiis associated with it except slight 
itching when the skin is exposed to excessive 
heat, nor does it seem in any way to affect the 
general health. The evolution of the eruptiop 
is slow, its duration long, and it is extra- 
ordinarily resistant to treatment, local appli- 
cations which would remove the lesions of 
psoriasis having little or no effect upon it. 

The cause and true nature of parapsozjasia 

■ ■■ '7? 
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are unknown. The histological features com- 
mon to all the members of the fpoup suggest 
that the primary changes occur in the blood- 
vessels and that the ej)idermal changes are 
secondary. 

Diagnosis. — The diagnostic features are the 
slow evolution of the lesions, their chronicity, 
extraordinary resistance to local treatment, 
and the absence of subjective syini)t()nis. The 
disease has to be distinguished chiefly from 
psoriasis, seborrhoeic dermatitis, and lichen 
planus. From psormsis it is diflercntiated by 
the lesions being less ])right in (colour, the scales 
not silvery, more adherent, and when scratched 
off not leaving a shiny film with bleeding- 
points, by its not affec.ting the sites usual for 
psoriasis, and b(iing inor(‘ r(*sistant to treat- 
ment. From sehorrh't'ic dermatitis it is dis- 
tinguished by the scales being dry and white 
instead of yellowish and greasy, and by not 
occurring on the face and seal]), wiiich are 
usually attacked by seborrho'a. F.i*om lichen 
lanus the initial lesions may be diagnosed by 
eing less jirominent, not violaceous in tinge, 
never umbilicated, gencially scaly, and un- 
associated with subjc('tiv(‘ sym])toms. 

Treatment. — Tlic j)roguosis is unfavourable 
and neither local nor general tnuitment seems 
to have much effect, especially in the retieulate 
variety. In tlu* guttate and j)atchy tyj)es, 
improvement may be obtained by removing 
the scales with soft soap and hot water and 
applying a strong ointment containing pyro- 
gallic or salicylic acid, in isolated ])atches 
benefit may be derived from the X-rays em- 
ployed as in psoriasis. When*, the disease is 
widely distributed a mild j-osorcin or salicylie- 
acid ointment should be substituted, as the 
extensive use of stronger nunedies is liable to 
set uj) an exfoliative dermatitis. 

J. M. II. MacLeod. 

PARASYMPATHETIC SYSTEM {see 
Vegetative (Sympathetic and Taka- 
SYMPATHETIC) SYSTEM ). 

PARATHYROID GLANDS, AFFEC. 
TION8 OF, — The role jdayed by the para- 
thyroid glands in the animal economy is little 
understood. The experiments of (iley and 
Vassale leave little doubt that the tetany which 
follows complete extirpation of the thyroid is 
really due to inclusion of the parathyroids, for 
if these be left no tetany occurs. As the result 
of their work the parathyroids have been care- 
fully studied in eases of tetany in children, 


PAROTID GLAND. TUMOURS OF 

with very contradictory results ; whilst the 
administration of these glands is only occa- 
sionally attended by benefit in that disease. 
McCallum and Voegtlin, by experiment, came 
to the conclusion that the parathyroid glands 
control calcium metabolism, their removal or 
inefficiency leading to a leakage of calcium by 
the bowel and consequently to hy})erexcita' 
bility of nervous tissue. Of importance in this 
connexion is the low calcium content of the 
blood which occurs in tetany, and the good 
effect which attends the administration of 
cahuum in that condition. The npiposed 
connexion between parathyroid affection and 
]»aralysis agitans and myasthenia gravis is less 
well founded. {See also Organotherapy.) 

Frederick Langmead. 

PARATYPHOID INFECTIONS (sec Ty- 
phoid AND J*AKATYP1I01D FeVERS). 

PARENCHYMATOUS NEPHRITIS {see 
Keptirttis). 

PARKINSON’S DISEASE {see Paralysis 
Agitans). 

PARONYCHIA {see Whitlow). 

PAROREXIA {see Functional 

Disorders of ; Pica). 

PAROTID GLAND, TUMOURS OF,— - 

Tumours of the parotid gland may be benign 
or malignant. The benign tumours comprise 
lipoma, chondroma, adenoma, and myxoma, 
while the malignant include sarcoma, carci- 
noma, and endothelioma. To enumerate the 
various neoj)lasms thus, however, is of little 
value unless the*. r(;lativc frequency of each 
ty|)e be given. For ])ractical jjurposes there is 
only one common parotid tumour — the mixed 
tumour, which sliould be eJassed as an endo- 
thelioma. (.•areinoma and sarcoma may occur, 
the former usually being of the scii rhus type. 

Pathology.- TJie nature of the mixed paro- 
tid tumour was for a long tiim^ a debatable 
question among j)athologists, but it is now 
generally regarded as an eiidotlnflioina, i.e. a 
form of sarcoma arising from tlie endothelium 
of a blood- or lymjjh-vcissel. It is generally 
encapsuled, and, after attaining a size varying 
from that of a marble to that of an orange, 
may for many years undergo no change. 
Sooner or later it tends to grow and to undergo 
internal change. If the cajisule is destroyed 
at any ])lace the growth is jirono to extend 
at that s])ot. The cells of the tumour may 
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undergo mucoid degeneration, whilst at other from the tragus to midway between the eolni^ 1 
times a substance resembling cartilage is mella of the nose and the red margin of the U» ; 
formed. The cartilage in parotid tumours the opening into the mouth is opposite tne 
probably has no connexion with Meckel's car- second upper molar tooth, 
tilage. Rarely, other forms of sarcoma may Etiology. — Parotitis is due to infection of 

occur in the gland, but they need no special the gland with micro-organisms. The bacteria 
descrii^tion. (.'arcinoma may be of the fun- may reach the gland by the blood-stream, by 
gating variety, but is much more frequently the excretory duct, or by penetrating injury, 
of the atrophic scirrhus form. Blood —Epidemic parotitis (mumps, 

Symptomatology and diagnosis. — A q.v.) is the best example, but in pysBmia 
slow-growing, ])ainless, and slightly mobile abscesses may develop in the parotid, 
tumour developing in the ])aToti(l region, with Infection via Stenson’s duct is the most 
the skin freely movable over it, can be diag- common (iause of the non-e})idemie form of the 
no.i?e(l correctly as a juixed tumour in nine disease. The mouth contains many patho- 
out of ten cases. It may gain a great .size genic germs even in healthy subjects, and when 
without causing any inconvenience other than [)yorrh(ea or carious teeth are present the 
the unsightliness. The facial n('rve is very possibility of infection is very great. In 
seldom implicated. feverish patients the mouth becomes dry, 

Atroj)liie carcinoma forms a b ird swelling, at sordes accumulates, and microbes multiply, 
a certain stage becoming adhcient to the skin thereby increasing the risk of parotid infection, 
and causijig |)uekering. Glands at the angle of If after an abdominal o])eration the surgeon 
the jaw become enlarged. The facial nerve is adopts a i)olicy of semi-starvation, and the 
generally imf»licated, and facial palsy results. hygiene of the mouth is not carefully attended 
In wel]-(lc\ eloj)ed cases there is no mistaking to, parotitis may follow, for in the absence of 
a mixed tumour, but in the early stages the the normal stimulus to ])arotid secretion the 
small swelling may be mistaken for au enlarffcd flow of saliva ceases and bacteria can gain an 
lymph-glaod. For the latter a cjiuse can usually entrance to the duet. 

be found. Actinoonjrosis of the parotid a]»- Pathology .--The inflammation may be (a) 
pears as a large* bard sw(‘lling, but ultimately scA'cre enough to cause aemte necrosis of the 
sinuses form and the fungus can b<* obtained, whole gland ; {b) leLSs severe, causing suppura- 
Advanced scirrhii.s-carcinoma jeresents a tion vvliich may lead to disediarge of pus into 
typical ])ictuie, but in early stages diagnosis the mouth along the duct, or be opened by an 
may be difficult ; tlie facial ])alsy i.s of great external incision ; (c) mild and non-suppura- 
imj)ortance in diff(‘rentiating. In doubtful tive. The virulence of the microbe and the 
cases a jjortioii should be excised and examined resi.stamnj of the patient determine which shall 
inicroscoj)icallv. ('aution is neces.sarv not to occur. Staphyloc-occi and .'*tre])tococci are the 
mistake* a diffuse parotid gland for a j)atho- usual organisms present, 
logical condition. Symptomatology.- Painful swelling of the 

Treatment.-— -The mixed tumour .should be gland, inability to open the mouth properly, 
cxcis(*d, along with its capsule. This can and referred pain in the ear and along the 
usually be done without injuring the facial course of the auriculo- temporal nerve, are the 
nerve. C'are in u.st be taken to ligature securely main symptoms. Redness of the overl 3 ring‘ 
any divided v(*sHel.s. skin is a late symptom. Fluctuation is rarely 

The whole ])arotid gland is sometimes ex- felt. Fever is present, and in severe necrotic 
ci.setl for cafcinoma, but it is doubtful whether cases the toxaimic symptoms are extreme. 
thi.s i.s often |)ossible or justifiable. Failing an Diagnosis is usually easy, owing to the 
attemjjt at exci.sion, radiotherapy should be anatomical limitation of the pain and swelling, 
employed. yAr-uAwv' oozing from Stenson’s duct may confirm 

the diagnosis. 

PAROTITIS. — The parotid gland is bounded Prognosis. — Recovery is the rule, except in 

by firm bony and fascial structures, and any the severe necrotic cases occurring in debilitated 
inflammation is especially painful owing to the subjects or in tropical climates, 
tension j)roduced. The bran(;hes of the facial Treatment. — Prophylactic hygiene of the 

nerve couise forward through the gland. The mouth is essential. Thorough treatment d 
parotid duct (Stenson’s) crosses the cheek pyorrhoea and of dental caries, careful cleansing 
superficially to the masseter along a line drawn of the teeth and tongue in fevers and 
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abdominal or other operations, may prevent the 
onset of parotitis. When inflammation has 
begun, fomentations give relief to the pain. 
If from the local indicjations it is thought that 
an abscess has formed, it should be opened by 
a small external incision by Hilton’s method : 
but if the symptoms of toxaemia are severe and 
necrosis of the gland is feared, tree incisions 
should be made immediately. A larger inverted 
T-shaped cut at the angle of the jaw allows any 
sloughs to come away, but an additional cut 
should be made just behind the auricle. After 
incision, fomentations should be a})plied and 
the wound treated antiseptically. The micro- 
organism should be cultured and an auto- 
genous vaccine made and utilized. 

Zaciiaky Cope. 

PAROTITIS, EPIDEMIC Mumps). 

PAROVARIAN CYSTS {see Ovaiuaa 

Cysts). 

PAROXYSMAL HiEMOGLOBINURIA 

{see Chine, Examination of). 

PAROXYSMAL TACHYCARDIA.— Sud- 
den attacks of extreme acceleration of the heart 
which last from a few seconds to a few days 
and end as abrui)tly as they begin. The rapid 
beats constituting the paroxysm arise from an 
abnormal site in the myocardium and may be 
regarded as a succession of premature con- 
tractions. 

For convenience, the ])aroxysmal forms of 
auri(;ular fibrillation and flutter are dis(mssed 
in the articles Auriculau Fibrillation and 
Auricular Flutter. 

Etiology. — The e.ausation of jmroxysmal 
tachycardia is unknown, and l)ut a small pro- 
portion of the cases give a liistory of acute 
rheumatism. It is not a (common diseasi* ; 
among 7,5()0 soldiers with various ailments 
referred to the heart, 1 saw only 10 cases of 
paroxysmal tachycardia, and this altliough the 
incidence is greatest in young adults and in 
males. 

Pathology. Post-mortem examinations 
have not revealed a lesion characteristic of this 
disorder of rhythm. In a few rheumatic cases, 
mitral stenosis or myocardial disease has been 
found in association, and in some syphilitic 
hearts occlusion of a coronary artery or one of 
its branches. 

Experimentally, it is possible to induce a 
paroxysm by repetitive stimuli applied to the 
heart-muscle, or by ligature of a branch of the 


coronary artery. The new site of impulse- 
formation supersedes the normal })acemaker of 
the heart (the sino-auricular node), chiefly by 
reason of its excessive rate of production, and 
originates a tachycardia of unalterable rate 
which is outside nervous control. 

Symptomatology. (1 ) Between attacks. — 
The majority of ])atients feel wh;11 in the inter- 
vals })etween the attacks. A few are shorter- 
winded than liealthy p(mpl(‘, and complain of 
everyday syin])t()nis such as dizziness, slight 
])aIpitatioii, and exhaustion on effort. It is 
the exce])tion to find any ])hvsical signs of 
cardio-vasciilar disease. If found they are 
genemlly referable to some ant(‘cedent disease, 
usually acute rheumatism or syphilis. The only 
.sign at all common in uncomplicated cases is an 
intenni.s.sion of the pulse, due to isolated pre- 
mature contractions which an electrocardio- 
gram may r<‘fer to the same irritable focus in the 
heart as that from which arise the constituent 
lK‘ats of a paroxysm. 

(2) During attacks. — Without warning and 
witliout apparent cause the patient suddenly 
becomes aware of a rapid action of tlie heart 
and a throbbing in the neck. He may feel a 
rising ” to the throat, and a dizziness when 
lie stands. On walking he finds himself more 
breathless and more (‘asily tired than usual. 
One accustom(‘d to previous attaitks will merely 
sit or lie down and wait for the attack to pass. 
It ends abru])tly and s])oiitancously as it began, 
and at once the jiatient feels himself again, 
or merely tired by liis experience. There is 
seldom more discomfort than this during short 
attacks, the chief trouble being their recurrence 
at imexj»ec.ted times, but if the tachycardia 
jiersists for .several hours, still more if it per- 
sists for days, the symptoms of heart failure 
sujicrveiic. itespiratory distress becomes evi- 
dent, exhaustion is manifest, and jjain over the 
left breast with ])ain and tenderness from an 
enlarging liver add to his serious synijitoms. 
Dizziness, naus(‘a, and vomiting are not un- 
common acc.om paniments. 

The characteri.stic sign during an attack is 
tlie extreme tachycardia at some fixed rate 
between 120 and 220 a minute, witli a legular 
and small-volume pulse. The particular rate 
does not alter with change of posture or with 
exertion. The further signs which arise in a 
prolonged attack are simply those of steadily 
increasing heart failure. Dyspnoea increases 
even to orthopneea, and cyanosis appears. The 
heart becomes dilated and crepitations multiply 
at the bases of the lungs. The liver swells and 
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the legs become oedematous, while the urinary 
secretion falls. However extreme the symp- 
toms and signs, they rapidly abate with the 
abrupt cessation of the tachycardia and re- 
sumption of the normal rliythm. 

Diagnosis. (1) Between attacks. — When 
an attack is not witnessed, close attention to 
the patient’s story often renders a diagnosis 
possible Ho will describe compact attacks in 
so characteristic a fashion as to exclude the 
diagnosis of simple palpitation. 

Ordinary palpitation is a far more common 
complaint, and often means no more than 
undue perception of the heart’s action. True, 
it may have some foundation in the occurrence 
of premature contractions, or in an excessive 


separated by means of the eleotrooardiograpk. 
In proportion to the duration of the attack 
and the ventricular frequency, the 83rmptom8 
and signs of heart failure are present. It is a 
typical attack of heart failure, of sudden onset, 
depending entirely on extreme tachycardia. 
The respiratory symptoms and signs have led 
to a diagnosis of pneumonia^ the rapid onset of 
abdominal (liver) enlargement to that of an 
'' acute abdomen.’’^ Paroxysmal tachycardia is 
the correct diagnosis in many cases of alleged 
heart-strain or acute heart failure otherwise 
unexplained. 

A polygraphic tracing will record the rapid 
regular pulse and permit the counting of its 
invariable rate (Fig. 68). Pulsus alternans may 
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Fig. 68. — Paroxysmal tachycardia. Radial tracinj^s taken (a) during a paroxysm at a rate of 
215 beats a minute ; and (6) live minutes later when the attack had stopped — the rate is 

92 a minute. 


reaction of heart-rate to sudden emotion or 
exertion ; yet the rate and rhythm of the 
heart may be faultless during palpitation and 
the patient hypersensitive enough to be worried, 
even by the normal action of the heart. In 
paroxysmal tachycardia the attack begins with 
a bound and without any adequate cause, 
perhaps even waking the patient from his 
sleep. It lasts for a defined period during 
which the rapid beating is continuously felt, 
then it stops suddenly and spontaneously — not 
gradually as docs simple palpitation. Between 
the paroxysms the patient is well. 

(2) During attaedm. — The high frequency of 
the pulse attracts attention at once ; it is 
regular, small, and often uncountable. Similar 
attacks, but with a completely irregular pulse, 
are paroxysms of auricular fibrillation. The 
variety due to auricular fiutter can only be 


be seen. The jugular curve is atypical, and 
an electrocardiogram will show an abnormal 
rhythm arising elsewhere than in the normal 
pacemaker of the heart (Fig. 69). It may arise 
in the auricle (auricular tachycardia), in the 
auriculo- ventricular node {A-V tachycardia), 
and very rarely in the ventricle (ventricular 
tachycardia). 

Prognotit. — In a patient showing no 
symptoms or signs of heart disease between the 
attacks, the prognosis is favourable, for in suoh 
a case it is very exceptional for an attack to 
persist long enough to endanger life. StiU, it is 
impossible to forecast the frequency or duration 
of attacks, unless perhaps &om the pati^t’s 
previous experience, and they certai^y t^id 
to recur, though not necessarily with increaaiaf 
frequency. They may be little more than lUI:; 
inconvenience during many years of aettve m,’ 
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In a patient already a sufferer from clironio 
heart disease the prognosis is less favourable. 
The tachycardia tries a damaged heart so 
severely that if it persists or recurs frequently, 
heart failure is soon induced, with enlargement 
of the heart, engorgement of the liver, and 
increasing oedema. A paroxysm may thus 
prove to be the ienninal event in a case of 
myocardial or valvular disease. 

The prognosis in paroxysmal fibrillation and 
flutter is discussed with those diseases, for they 
often merge into the permanent condition. 

Treatment. — Tliere is no treatment known 
to influence the frequency or severity of the 
paroxysms, except that a course of bromide 
(10-20 gr., t.d.s.) occa.sionally seems to reduce 
their frequency, and the w'earing of a firm 


PATHOLOGY, CHEMICAL 

PATHOLOGY, CHEMICAL, MODERN 
DEVELOPMENTS OF.^The modem de- 
velopments of chemical pathology have been 
rendered possible only by the advances made 
in the science of pure chemistry during the 
last quarter of a century. To the student of 
medicine the chemistry of the carbon com- 
pounds is of most interest, and among these 
the proteins and the carbohydrates rank first. 
Although we are yet far from synthetizing a 
typical protein, sufl&cient is known of the 
composition of proteins to make plain many 
problems previously difficult to explain. It 
has now been established that all of them are 
combinations of amino-acids, the number and 
varieties of which differ, however, in different 
proteins. The precipitin test and the pheno- 



Fig. 69. — Paroxysmal tachycardia. Electrocardiogram showing the whole of a brief paroxysm. The first 
and second cardiac cycles are normal : P = auricular systole, R — the beginning and T — the end of ven- 
tricular systole. Then an abnormal (inverted) P' occurs prematurely, followed by five more, each succeeded 
by R' T\ These six cycles constitute the paroxysm (rate 120), after which there is a pause, the normal 
rhythm (rate 75 a minute) then being resumed. 


abdominal belt has done so in a few cases. 
During an attack the patient should rest, and 
if it persists unduly he should remain in bed 
until it passes. Pressure on the vagus in the 
neck, bending down and holding the breath, the 
induction of vomiting, and other procedures 
have succeeded in stopping the attack in a few 
instances, but as a rule one can only await its 
spontaneous offset. If the circulation becomes 
embarrassed in a persistent attack, the general 
treatment is that of heart failure, and vene- 
section, oxygen, morphine may all be useful in 
relieving symptoms. Digitalis proves to have 
little or no effect in heart failure due to this 


condition. 


John Parkinson. 


PARRY - ROMBERQ DISEASE (see 
Facial Hemutrophy). 

PATHOLOGY AND BACTERIOLOGY, 
OLINICAL (see BACTEiaoLOGY and 
Pathology, Clinical). 


inena of anaphylaxis and cytolysis show that 
even in proteins of the same composition the 
relationship of the amino-acids may differ, the 
materials being the same but the design being 
different. During digestion the proteins of the 
food are broken down into their constituent 
amino-acids, some 18 or 20 in all. These are 
absorbed and carried to the tissues, each of 
which selects tlie varieties that it needs, build- 
ing them into its own structure. The unused 
balance is carried to the liver, where the amino- 
acids arc split up, the non-nitrogenous part 
being used for the production of energy and 
heat, while the nitrogenous part is excreted as 
pea. If the functions of the liver are being 
imperfectly performed, un split amino-acids 
may appear in the urine. For normal growth 
and repair certain amino-acids are essential, 
and it is for this reason that some substances 
in which they are lacking cannot be used as 
the sole pptein of the diet. Thus the gliadin 
of wheat is deficient in lysin ; zein, the most 
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conspicuous protein of maize, does not yield 
lysin, tryptophan, or glycocoll ; and gelatin 
contains no tyrosin, tryptophan, or cystin. 

Our knowledge of the carbohydrates is now 
fairly complete, and many sugars have been 
synthetized. Carbohydrates constitute from 
^ to 75 per cent, of an average diet, and are 
the main sources of heat and energy for the 
body. Deposited as glycogen, they form a 
proximate store of energy. A small proportion 
also enters into combination with the proteins 
and lipoids of the tissues, partly as hexoses 
and partly as pentoses. The lipoids are 'com- 
pounds of fatty acids, the commonest being 
esters of glycerol. In the body the fats, 
which form the bulk of the lipoids, act as a 
further source of heat and energy, the unused 
excess being deposited in the form of fat as an 
ultimate store of energy. The presence of a 
certain amount of carbohydrate is necessary 
for the normal metabolism of fat. When the 
liver is depleted of its glycogen the regular 
degradation of fatty acids is interfered with, 
acetone bodies appearing in the urine and the 
symptoms of acidosis developing. It has also 
been shown that a carbohydrate diet protects 
animals more efficiently from the action of 
poisons tending to produce necrosis of the liver 
than a diet of fats and iDioteins. 

It is now evident that inorganic salts play 
a much more important part in the life pro- 
cesses of the body than had been supposed. 
The salts which the tissues contain arc not 
merely dissolved in the water of the cells but 
are combined in part with the organic con- 
stituents. It seems probable for instance that 
proteins take part in vital chemical jnocesses 
only as ion comj)ounds with inorganic elements. 
The inorganic salts also regulate the chemical 
mechanism of the body by the influence they 
exert on the processes of diffusion and osmosis. 

What are termed ** deficiency diseases ” 
arise from a deficiency, or absence, of one or 
other of the elements of a normal mixed diet. 
Beriberi, scurvy, infantile scurvy, and pellagra 
are now included under this heading ; some of 
them, at least, appear to arise from a lack of 
certain essential substances in the food known 
as “ vitamins,” which are normally present in 
minute quantities. Vitamins also appear to be 
necessary for normal growth to take place. 

Reactions occur within the organism between 
substances that do not affect each other out 
side the body, and proceed in directions which 
cannot be imitated by ordinary methods. Such 
activities are believed to be due to the influ- 


enoe of fermeatt or enxymet. No fenuMit 

has yet been isolated in a pure state ; ^ley ave 
recognized solely by their actions. At one 
time supposed to be unique, it is now considered 
that their effect is similar to that of all oatalytio 
agents — that is, they increase the speed of 
reactions which would go on without them, but 
at a very much slower rate. Enzyme effects 
are no exception to the rule that ohemioal 
reactions are reversible. There is, therefore, a 
continuous attempt to establish a state of 
equilibrium, when the action of the ferment 
would cease, but, owing to the removal of some 
of the products of the reaction or the intro- 
duction of fresh material, the balance is upset 
and the process proceeds. Changes of this 
description are the foundation of normal 
metabolism, both in the individual cells and 
in the organism as a whole. Ferments play 
an important part in many pathological pro- 
cesses such as autolysis, fatty degeneration 
and fat necrosis, whilst the absence of certain 
specific ferments is no doubt responsible for the 
“ inborn errors of metabolism,” including alkap-. 
tonuria, cystinuria, pentosuria, albinism, and 
probably for certain acquired diseases such as 
diabetes and gout. The co-ordination and 
regulation of the metabolism of the body seems 
to be effected largely by means of enzymes 
secreted by the glandular structures, under the 
control of the sympathetic nervous system, and 
although much of the theory of this aspect of 
physiology is supported by only slender evi- 
dence, there can be no doubt that it has pro- 
foundly modified our views of the pathology 
of a number of diseases, including cretinism, 
myxoedema, tetany, infantilism, obesity, and 
glycosuria. 

Toxins appear to be closely related to 
enzymes, and the mechanisms by which anti- 
toxins, agglutinins, precipitins, opsonins, etc., 
are produced are similar to those by which the 
cells protect themselves from the ferments 
they contain or that originate in other tissues. 
According to Ehrlich’s theory, the action of 
toxins is purely chemical, the toxin uniting 
with a cell because some chemical group in vi 
molecule has an affinity for some pamoular 
group in the cell protoplasm. An antitoxin 
consists of protoplasmic groups, capable of 
combining with the toxin, which have been 
produced in excess and shed into the circulation. 
There they combine harmlessly with the toxin^ 
for this can only cause injury to the organism : 
when it unites directly with the protopbm 
structures of prime importance to tlw lil§ 
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the organism. With few exceptions the ex- associated seem to be produced by a direct 
creted enz3mies exist in the cells where they chemical action of a simple chemical agent 
are produced, in an inactive form which is on the erythrocytes. The methods of de- 
activated by some specific agent afti^r they fence employed against non-protein poisons are 
have been discharged. Parallel to this is the simpler than those made use of against toxins 
activation of a normal constituent of the blood, of a protein nature. Inorganic poisons are 
known as “ complement,” by s])ecific immune rendered inert by oxidation, reduction, or the 
bodies formed by the organism in response to splitting of! of water. Against organic poisons 
the presence of foreign proteins, or “ antigens,” similar reactions are employed, with also the 
which are then attacked by the complement, formation of addition compounds. The sub- 
The immune bodies are jirotoplasmic cell- stances made use of in forming such compounds 
groups, produced in response to the jirescnce of are all products of normal metabolism, and no 
an antigen in the same way that an antitoxin one of them is specific ; in fact, several may be 
results from the introduction of a toxin. They used to combine with the same poison, 
unite with the antigen as an antitoxin unites Auto-intoxication may arise from the 
with a toxin, but they differ from antitoxins in formation within the body of abnormal sub- 
having a second receptor by which they can stances with jmisonous projierties, the pro- 
combine with the complement and bring it into du(;tion in excess of normal toxic compounds, 
relation with the antigen. They are therefore and failure of the usual detoxicating and 
also known as “ amboccjdors.” Comiilcment, excretory processes. The chemical nature of 
like toxins and enzymes, possessiis at least two the substances causing auto-intoxications has 
receptors — one, the hajdophore, which unites been determined in very few instances, owing 
with the amboc(^ptor, and the other, the toxo- probably to there being more than one con- 
phore, which attacks the antig(*n. ct^rned in most of them. The most important 

Bacteriolysis and hsemolysis by serum are examples of auto-intoxications are cboleemia 
explained by tliis mecliauism, and it is also the and unemia. In cholffimia there is a retention 
foundation of the Wasscrmaim comjilement- of bile-pigmimts, bile-salts, and the less con- 
fixation reaction. In the former the bacteria, spicuous constituents of bile. Their relative 
or erythrocytes, are the antigen which gives toxicity is not agreed upon, but no doubt some 
rise to the formation of specific immune bodies, of the symptoms of jaundice result from the 
Sensitized by union with lhc.se, tlie antigen is action of the bile-salts upon the nervous 
given a chemical affinity for complement, the system and blood. The chemical pathology of 
toxophorc group of wliich then attacks the ureemia is in an even less satisfactory position, 
bacteria, or the red cells, destroying the one It is natural to assume that since the kidneys 
and setting free the haimoglobin of the other, are the chief channel for the removal of nitro- 
In the Wasscrmaim reaction for syjdiilis, the genous Avastc products, the retention of these, 
presence in t he blood of the sjiecific am bo- or their antocedimts, is responsible for the 
ceptors for the virus is showu by the failure of condition. Urc^a is non-toxic, and uric acid, the 
a mixture of the suspected scrum with comjile- jmrin bases, and urinary jiigments are only 
ment and a sypliilitii; antigen to bamiolyse slightly poisonous. We do not know all the 
erythrocytes in the presence of specific hsemo- steps by which amino-acids are conveited into 
lytic amboceptors. Certain jiat ho logical con- urea, but as ammonia and ammonium carbam- 
ditions of which hsemolysis is a featuie are also ate are believed to occur, and these are known 
due to actions of this type. Tlius paroxysmal to be toxic, unemia has been ascribed to their 
heemoglobinuria appears to depend upon the accumulation in the blood. It is more probable, 
presence in the serum of a haemolytic ambo- how'ever, that many and varying intermediate 
ceptor whicli combiniis wdtb the red coi'imscJes nitrogenous metabolism are re- 

of the same individual and sensitizes them sjionsiblc for the symptoms. In a similar way 
for his own (iomplement. In oth<*r condi- the available evidence is against the toxaemias 
tions the meijhanism is different. Many bac- of pregnancy, eclampsia, and acute yellow 
teria produce Jiasmolytic substances akin to atrophy of the liver being due to specific 
toxins, which are excreted into thti medium in toxins ; each is probably caused by several, 
which they grow and directly attack the red Failure of the liver to carry out its functions 
cells, thus explaining the antemia of some piohably plays an important part in the 
infectious diseases. In some forms of poisoning, production of these conditions, as it does 
too, the blood changes with which they are in delayed chloroform poisoning, phosphorus 
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l^isoninK* acid intoxication and allied condi- 
tions. Diabetic coma is closely related to acid 
intoxication, and is generally ascribed to a 
diminished capacity of the blood to carry 
carbon dioxide owing to its carbonates being 
combined with organic acids formed in the 
imperfect metabolism of fats. So long as 
70-75 gnu., or thereabouts, of carbohydrate 
arc utilized daily, only traces of acetone aj^pear 
in the urine, but when the daily oxidation of 
carbohydrate falls below that minimum, aceto- 
acetic acid and bcta-oxybutyric acid are 
excreted, combined partly with mineral bases, 
but chiefly with ammonia. Normally ammonia 
contributes only 2 to 5 per cent, of the total 
nitrogen of the urine, but in cases of acidosis 
the proportion may reach 10, or even 25 per 
cent., the proportion contributed by urea being 
correspondingly reduced. This diversion of 
nitrogen from urea- formation to the production 
of ammonia is an attempt on the part of the 
body to maintain th(‘. hydrogen ion content of 
the blood within a normal limit, which can only 
vary within a very narrow zone of change 
without producing striking effects on the 
mechanism of respiration. Physico-chemical 
studies of the blood have shown that its 
hydroxyl ion concentration undergoes little 
change even under conditions approaching 
extreme acadosis, although its titratable alka- 
linity may be much reduced. 

Alimentary intoxications . — Intoxications 
arising from the absorption from the ali- 
mentary tract of substances formed from its 
contents by chemical change are commonly 
referred to as auto-intoxications, but the strict 
propriety of such a classiflcation is doubtful. 
Many of the constituents of the digestive juices 
are toxic, and some of the products of digestion, 
notably the earlier cleav'agc products of tin; 
proteins, are also poisonous, but there is no 
evidence that they are responsible for intes- 
tinal auto-intoxication. It is, therefore, to the 
products of bacterial j)utrefaction and fermen- 
tation that we must look for an explanation. 
Most of the products of intestinal decomposition 
so far isolated are only mildly toxic, and can 
probably only produce serious effects as a result 
of long-continued absorption. Among such 
are indol, skatol, and phenol, derived from the 
aromatic radicals of the proteins, and possibly 
the diamines, putrescine, cadaverine, etc., 
originating from the fatty acid radicals. 
Tyramine, formed by the putrefaction of 
tyrosin, is known to have a marked effect in 
raising the blood-pressure, and its formation 


from animal proteins is regarded by some 48 
the cause of hypertension in man. Mistamana, 
formed in a similar way from histidin, has berai 
claimed as the cause of bronchial asthma and 
urticaria. A hydroxylamine derivative cap- 
able of reducing oxyheemoglobin is said to have 
been found in the urine in cases of sulpheemo- 
globiiijemia, and enterogenous cyanosis with 
methsDmoglobinflpmia is stated to be due to the 
effect of nitrites formed in the intestine. The 
sulphur-containing radicals of the proteins 
give rise to hydrogen .sulphide and mercaptans 
to which some observers have referred patho- 
logical conditions. The gases arising from the 
fermentation of carbohydrates produce dis- 
comfort and mechanical difficulties, but have 
no toxic effect, while the fatty acids and 
oxyacids originating in the same way are 
normally oxidized by the tissues. There is 
evidence, however, that oxaluria may arise 
from the fermentation of an excess of carbo- 
hydrate in the upper intestine. The fatty 
acid.s formed in the decomposition of fats 
irritate the intestine and may reduce the bases 
in the blood. It has been shown that choline, 
muscarine, and neurine, which are exceedingly 
j)oisonous, may arise in the intestine from the 
decomposition of lecithin-rich foods and explain 
the toxic (effects produced in some persons by 
the ingestion of such articles of diet as eggs 
and brains. 

Among disorders of metabolism, gout and 
diabetes take first place, partly on account of 
tlieir clinical importance and partly owing to 
the int(irest and complexity of the phenomena 
they present. The chemical pathology of 
gout, and the intimately related chemistry of 
uric acid, have been the subject of many 
investigations during the past twenty years. 

It has now been shown that uric acid is one of 
a group of substances built around a common 
nucleus. Other substances containing this 
“ i)urin nucleus ” are adenine, guanine, xanth- 
ine, and hypo-xanthine. These, the purin 
bases, are derived chiefly from the nucleo- 
proteins, which may be looked upon as salts of 
a protein with nucleic acid, the nucleic acid 
being a combination of purin bases, pyrimidine 
bases, and carbohydrate radicals. Uric acid 
does not exist in the nucleo-protein molecule 
as such, but is readily formed from other purin 
bases by the action of specific enz 3 rmes. Zn 
most mammals only a small proportion of the 
purin bases taken in the food exogenous ") 
or set free in the tissues (** endogenoua^*) 
appears in the urine as nrio acid, most Wii::. 
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converted into allantoin. Mon is an exception the diagnoait «£ diaaaae has made 
to this rule, a considerable proportion of the strides in recent years. The excreta, the blood, 
purin bases being excreted as uric acid. This puncture fluids, air from the lungs, and the 
is in harmony with the observation that the contents of the stomach and upper intestine 
tissues of man have no power to destroy uric are now submitted to chemical examination 
acid in vitro. It would seem probable, there- for this purpose. The methods employed in 
fore, that the fundamental reason for the investigating the urine and ffleces are described 
existence of gout in man lies in his natural elsewliere {see Urine, Examination op, and 
inability to destroy uric acid. Irregular F.®ces, Examination of), but it may be 
periods of nitrogen retention and loss are also pointed out that it is largely owing to the 
quite constant features of gout, and suggest substitution of quantitative for qualitative 
that it is not uric-acid metabolism alone that is analysis that progress has been made. The 
defective. Moreover, higher concentrations of introduction recently of comparatively simple 
uric acid in the blood may be met with in other methods by which sugar, uric acid, urea, 
conditions without any gouty manifestations, the acetone bodies, cholesterol, etc., can be 
It is, consequently, not unlikely that the estimated in small quantities of blood has 
precursors of uric] acid — the purin bases — are opened up a field for investigations which 
more harmful than uric acid itself and that to seem likely to throw new light on the pathology 
them some of the pathojogical changes and of gout, diabetes, and other metabolic disorders, 
symptoms of gout may be due. beside aiding in their diagnosis and treatment. 

More work has probably been done on the The more complicated methods of Abderhalden 
chemical pathology of dialtotes tlian upon any for revealing protective ferments in the serum 
other subject, and it is now clear that its have widened still further the scope of chemical 
discussion involves a consideration of the fate investigation in this direction, 
and utilization not only of ingested carbo- Chemical methods in dietetics. — Our 
hydrates, but also of the fats and proteins. In knowledge of the metabolic processes, the 
the early stages of most cases of diabetes it is composition of food materials, and the way 
true that there appears to be merely a lowered in which they are digested and absorbed, has 
tolerance of carbohydrates, first of sugar and reached a stage when it is possible to determine 
then of starches, but if this be not controlled, with considerable accuracy the dietetic needs 
the metabolism of proteins and fats eventually of the body under various conditions and to 
becomes obviously defective, the disturbance adjust the food Rupj)ly to meet particular 
spreading until the metabolic processes con- digestive or metabolic difficulties. Scientific 
cemed in all the proximate princijiles of the regulation of the diet finds its chief value in the 
food are involved. When the diabetic organ- treatment of disorders of metabolism, but to 
ism is unable to assimilate carbohydrates it is carry it out successfully it must be done 
deprived of its most important source of cautiously and with a due sense of responsi- 
energy, and to make good that defic^iency it is bility. It is a serious matter to restrict 
bound to rely more and more on sugar of materially the intake of any class of food, and 
protein origin. At first the circulating amino- when doing so we must remember that, although 
acids are broken down and used for this pur- we may be eliminating one evil, we may possibly 
pose, but later sugar derived from the proteins be initiating, or accentuating, another, by di- 
of the tissues is called into use. Meanwhile th(i verting metabolism along channels which are 
amino-acid sugar of the food, and finally that unable to meet the strain. There can be no 
derived from the tissues, is passed in the urine doubt, for instance, that a restriction of the 
unused. At the same time the fats are more carbohydrate intake is of value in diabetes, 
and more incompletely oxidized, and increasing but to give a patient merely a list of starchy 
quantities of lower fatty acids and acetone are food he is to avoid and another of fats and 
excreted. True diabetes cannot, therefore, be proteins he may take is often to court disaster 
regarded simply as a failure of carbohydrate Eroteins and fat will then form the major pan 
metabolism ; the secondary disturbances of of the diet in most instances, with the resul' 
protein and fat metabolism which follow in its that disturbances of metabolism which ma^ 
train must be taken into account also, and be shorten life more speedily than a moderat 
coi^dered in arranging the treatment and glycosuria are likely to supervene. To avoi( 
giving a prognosis. ^ this the diet should be worked out .and pre 

The ^fltcatioii of ckomical methods to scribed on a quantitative as well as a qualits 
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1, Pcdiculue capitis, female, x 25. 2, Fediculus corporis, female, x 

3, Pcdiculus (Phthirius) pubis, female, x 45. 4, Sarcoptes scabiei, female, X 125. 

5, Microfilaria loa, x 5U0. 6, Microfilaria bancrofti, x 500. 


Plate 24.~ANIMAL PARASITES. 
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tive basis suited to the tolerance of the patient. 
Under abnormal conditions it is just as impor- 
tant to know the proper dosage of food as the 
correct dosage of drugs, for custom and 
appetite cannot be relied upon as safe guides. 
Regulation of the food supply by its caloric 
value is more difficult in children than in adults, 
and this is one of the reasons why the dietetic 
treatment of metabolic disorders is often less 
satisfactory in children than in persons who 
have reached full growth. 

M^ern chemiitry in relation to thera- 
peutics. — Beside providing a rational basis for 
the use of many drugs which had been used 
empirically with success, chemical pathology 
has extended the field of therapeutics in fresh 
directions, whilst restricting it in others, by 
showing that some morbid symptoms are merely 
manifestations of protective mechanisms which 
need to be encouraged rather than suppressed. 
From an understanding of Nature’s methods in 
combating disease we are now able to copy 
them and assist her efforts by timely interfer- 
ence. The vaccine-therapy and preventive 
inoculation of infectious disorders furnish 
striking examples, but the brilliant results 
obtained with salvansan, atoxyl and other 
synthetically prepared drugs indicate that the 
application of strictly chemical methods to 
therapeutics is likcjly to place even more potent 
weapons at our disposal in the fight against 
disease in the future, p j Cammidoe. 

PATHOPHOBIA (see Psychasthenia). 

PEDICULOSIS.— There are three species of 
pediculi which attack the human body — Pedi- 
cuius capitis y P. corporis or vestimentiy and P, 
(Phthirius) pubis. Each of these parasites, with 
some exceptions on the part of P. pubis and 
possibly of P, corporis, limits its field of opera- 
tions to its own particular part of the body, 
rarely straying to other parts. The presence 
of these parasites, and the itching, scratching, 
and secondary lesions to which they give rise, 
constitute the disease known as pediculosis. 

1. Pediculosis of the head. — The head- 
louse (Plate 24, Fig. 1) measures about 2 mm. 
in length and O’ 7 mm. in breadth, the female 
being larger than the male. It has an elliptical 
body of greyish-brown colour, with six legs 
attached to the thoracic portion and a tri- 
angular-shaped head with two antennas. The 
female deposits her ova on a hair close to the 
root, the pear-shaped egg or nit being attached 
to the hair-shaft by a glutinous collar and 


having an operculum or lid at its free extremity 
through which the young emerge in about a 
week. Pediculosis of the scalp gives rise to 
itching, and is commonly complicated by the 
presence of impetiginous crusts on the scalp 
and face and enlargement of the occipitiu 
or cervical glands. Occasionally there is an 
er 3 ^hemato-papular eruption on the back of 
the neck and shoulders or on the trunk. 

Diagnosis. — Pediculi may be seen, or, if 
these are absent, nits will be found adhering 
closely to the hairs. If impetiginous lesions 
are present the hair is matted together with 
thick brown crusts and there will probably be 
yellow scabs on the face or elsewhere. The 
scales of seborrh'jea or psoriasis may be mis- 
taken for nits but are easily distinguished by 
the fact that they are not attached to the hair 
and cannot be drawn along it. SyphUUie 
crusts show underlying ulceration, and ring^ 
worm and favus are distinguished by short 
broken hairs and yellow cups respectively. 

Treatment. — The hair should be soaked in 
oil of sassafras or a 1 ; 40 solution of carbolic 
acid at night and washed in the morning with 
soft soap or equal parts of soft soapsuds and 
I)araffin. This treatment will kill the pediculi 
and remove the crusts. Ammoniated mercury 
ointment may then be applied. Nits can m 
removed by a fine-tooth comb after soaking 
them with vinegar or weak acetic acid, or» if 
few in number, by cutting away the hairs to 
which they are attached. 

2. Pediculoaia of the body. — The body- 
louse (Plate 24, Fig. 2) is similar to but larger 
than the head-louse, the female being about 
3*3 mm. in length and 1*4 mm. in breadth. 
It is a dirty-grey colour vaiying in tint ac- 
cording to that of its host ; when engorged 
with blood it is brownish. It lives in the 
folds and seams of the underclothing, which 
it grasps with its legs while feeding on the 
skin. The ova hatch out in about a week| 
but temperature plays an important part 
in their development and they are capable 
of hatching out up to a peri^ of at least 
35-40 days after they are laid (Warburton, 
quoted by Shipley). Body-lice affect ohiefiy 
the poorer classes when there is ne^^bot M 
personal cleanliness ; they are also a common 
pest in armies and camps and under conditions 
which render proper ablutions and change of 
underclothing impossible. 

Symptomaiology and diagnotis^^e syms^.i 
toms produced are severe itdiing and sen^^i 
ing of the skin, resulting in the 
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of blood-crusts, wheals, pus-infections, etc. 
Small heemorrhagic spots which do not dis- 
appear on pressure are often present and 
correspond to the mouths of the sweat-glands 
through which the pediculus has drawn blood. 
In cases of long standing the skin may become 
leathery and dee])ly pigmented, a state of 
affairs which has given rise to the name 
“ vagabond’s disease.” 

The diagnosis is made by the finding of 
pediculi in the seams of the undereJothing or, 
if these are absent, by the ])resencc of lisenior- 
rhagic points, scratch-marks, blood-crusts, pu.y- 
infections and other evidence of scratching on 
the upper ])art of the back and shoulders or in 
other parts of the body within reach of the 
finger-nails. The character and distribution of 
these lesions serve to distinguish them from 
those of scahies or vriicaria, and, when jag- 
mentation is j)re.sent, from Addison'fi diseasey 
chronic arsemcal poiaotriiff}, or other causes of 
pigmentation. 

Treatment. — This consists in thorough dis- 
infection of the underclothing by st<*aming, 
baking, or ironing, and the inuiKjtion of an 
antiparasitic ointment such as ung. siajdii- 
sagriae or ung. hydrarg. amiuoniata, after a 
hot hath. An oJd-fashioiied remedy, as a 
means both of ])revention and cure, is pow- 
dered suli)huT dusted over tlic underclothing 
and bedding or worn in a small muslin bag 
next the skin. A fmore efficacious powder 
is one used in the Army, consisting of na])h- 
thalin, creosote, and iodoform, and known as 
N.C.l. powder. Tlu* extermination of body-lice 
acquires an importance other than merely 
dermatological from the fact tiiat they ar<‘ 
carriers of relapsijig and tvjjhus f(*\er and of 
trench fever, 

3. Pediculosis of the pubic region. — 

P. pubis, the. crab-louse (Plate 24, Fig. 3), is 
smaller and shorter than the head- or tlie 
body-louse, measuring about 1-2 mm. eitlier 
way. It possesses six jointed legs terminating 
in claws with w^hicli it tightly gras])s the shaft 
of the hair. In colour it is grey, but becomes 
yellow or brownisli wljen engorged with blood. 
The female, much larger than the niah*, 
deposits eggs to the number of 15-20, w^hicli 
take about a week to hatch out. The nits 
are arranged in rows along the shafts of tlie 
hairs, and are similar in shajje hut smaller 
and rather darker in colour than those of 
P. capitis. In exceptional cases the crab- 
louse is found on the hairs of the thighs, 
chest, axillae, and perineum, and sometimes on 


the eyelashes. The disease is conveyed from 
one ])erson to another by close contact, and 
in the majority of cases by means of sexual 
intercourse, but there are also external sources 
of inf(‘ction such as unclean linen, lavatory 
seats, etc. 

Symptomatology. — There may be little 
itching, or this may be severe, leading to 
scratcliing and excoriation of the skin of 
the affected part. Small oedeinatous papules 
and ])ustules aj)pear, and, especially when 
strong antiparasitic preparations are used, an 
acute eczematous dermatitis may be set up 
and spread beyond the area affected by the 
2^edieuli. The pediculus also causes in some 
])eoplc small bluish stains known as “ maculee 
cHerulesp ” or ” taches blcuatres,” due to a 
2)igmcnt excret(‘d by the 2>arasite, which were 
at one time thought to be peculiar to typhoid 
fever. 

Diagnosis. — ^A papular or eczematous der- 
matitis limited to the 2>ubic region is always 
suggestive of the jjresencc of the j)ediculus, and 
on close inspection the 2)arasites or their ova 
will be seen at the roots of the hairs. Occasion- 
ally a follicular imjKticfo or a localized eczema 
may occ.ur in this part of the body indepen- 
dently of pediculosis, and an acute mercurial 
dermatitis may mask the real cause of the 
disease. 

Treatment. — The usual ap2^^^^^^^on, viz. blue 
inerc.urial ointment, is unnecessarily severe. 
UngU(*ntuTii hydrarg. ammoniat. (5 per cent.), 
ap])lied after washing with soft soap, is 
sufficiently strong to kill the pediculi with- 
out setting U 2 ) a dermatitis. Other effective 
a2)j)lica1i()us are w^eak 2>crchloride of mercury 
or carbolic lotion, paraffin, xylol, and petrol. 
Shaving is a ra2jid method of cure, but is in- 
advisable owing to subsequent irritation set 
up by the newly-growing hair. In pediculosis 
of the eyelashes the parasites and ova can be 
removed with foreejis. g j, 

PELI08IS RHEUMATICA(seePvBFUKA). 

PELLAGRA {syn. Mai de la Hosa, Alpine 
Scurvy, Asturian Ko.se, Psilosis Pigmentosa). — 
A chronic endeinic disease of obscure etiology, 
running a proIong(.*d course, and associated, 
during the ^prmg and autumn months, with 
symptoms referred to the skin, alimentary 
canal and central nervous system. These 
symptoms recur yearly during the same season, 
but are in abeyance during the winter months. 
As far as is known, the disease is not com- 
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tnunicable from man to man, and affects 
mostly agricultiiral labourers of a poor class. 

Geographicid distribution. — Pellagra ap- 
pears to be widely distributed in Southern 
Europe and North Africa. In recent years it 
has been recognized as occurring commonly in 
the United States. 

Europe, — In Spain pellagra has been known 
since the time of Casal in 1735, and it has been 
reported from Northern Portugal. At the begin- 
ning of the last century, it was apparently 
recognized in the South of France. It has been 
the scourge of Italy since 1750, when it was 
first detected; at the present time it is esti- 
mated that there are over 100,000 pellagrins in 
that country. It is known to occur in parts 
of Austria and Hungary, Russia, Dalmatia, 
Bulgaria, Greece, and Rumania, and a few 
indigenous cases have also been reported in the 
British Isles. 

Asia. — Our knowledge of the distribution of 
pellagra in this continent is by no means 
complete. It was extremely prevalent among 
the Turkish prisoners from Asia Minor, Syria, 
Palestine, and Arabia during the Great War, 
and even occurred among the Germans cap- 
tured in that theatre ; scattered cases have 
been recorded from India, Singapore, and the 
Philippines. 

Africa, — Pellagra is prevalent in Egypt, 
especially in the Delta, where it accounts for 
a great amount of insanity (Warnock) ; it is 
found in Tunis and Algiers, the Red Sea 
Provinces, Nyasaland, and Zululand, as well 
as in Cape Colony. Sandwith has recorded 
that some of the negroes interned on Robben 
Island are pellagrins. 

America. — The disease appears to be common 
among the negroes and “ mean whites ** in the 
West Indies, Southern United States, Mexico, 
and Central America, where it was first noted 
in 1907, and where in 1916 the number of cases 
was estimated at 150,000. 

Australia. — Pellagra has been reported from 
New Caledonia. 

Etiology. — Apparently in the countries in 
which pellagra is endemic, people of all ages 
and both sexes are liable, especially agricul- 
tural labourers ; this is certainly the case in 
Italy, and from the records of the Southern 
United States the same rule would seem to 
apply. The affluent are seldom affected. 

Two salient facts emerge : (1) that the 
acute symptoms manifest a striking seasonal 
variation, a spring incidence occurring during 
February and March in North Africa, and 


during May and June in Europe, and ito ottkhx^ 
one in September and October; (2) tbb 
disease as a whole exhibits waves of activity 
followed by periods of quiescence. 

Notwithstanding the immense amount of 
work which has been done on this disease 
during recent years, especially in the United 
States, and in spite of the numerous theories 
which have been advanced, all of which possess 
their adherents, we have at present no certain 
knowledge of the true cause of pellagra. The 
leading theories are these 

1. The intoxication theory. — The connexion 
between the incidence of pellagra in a com- 
munity and the consumption of diseased maize 
was first put forward by Lombroso and 
Bellardini in 1871. It has been the basis of 
public measures taken in Italy and Southern 
Europe against this disease and has probably 
the greatest number of adherents at the present 
day. The grain is supposed to be damaged 
through damp or through being insufficiently 
dried, and to be the medium of growth for 
poisonous fungi, — Penicillium glaucum, Mucor 
racemosus, Aspergillm niger^ and A. fumigatuSf 
with the addition of other micro-organisms and 
yeasts. 

Lombroso isolated from alcoholic and watery 
extracts of damaged grain an alkaloid called 
pellagrosein which produced various poisonous 
effects in. animals, but there are no experiments 
conclusive of its ability to reproduce, in 
animals, or even in higher apes, the symptom- 
complex recognizable clinically as pellagra. 
The disease does occur commonly in some 
countries, such as Italy, Lower Egypt, Bar- 
bados, and the Southern United States, in 
which maize bread forms the staple article of 
diet, but the theory leaves unexplained the 
sporadic cases of undoubted pellagra which 
have occurred in the British Isles, Germany, 
Poland, China, and Nyasaland, where maize is 
not consumed to the same extent. 

2. The infection theory. — Various micro- 
organisms have been suspected of causing a 
septiceemia and therefore of being responsible 
for this disease. Ceni in 1902 believed it to be 
due to a generalized infection with fungi, such 
as Aspergillus fumigatus and A.flaveaoena; but, 
apart from the fact that these fungi are not 
present in the tissues at autopsy, it is pointed 
out that none of the symptoms resemble those 
of other known mycoses. 

Tizzoni describe a StreptohaciUua pdlagrm in 
the blood and faeces, but recent researches havB^ 
failed to substantiate his work. " i < 
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Since 1905 Sambon has criticized the maize 
theory and substituted for it, on hypothetical 
grounds, and mainly because of a supposed 
clinical resemblance between pellagra and 
trypanosomiasis, a theory that pellagra is 
a protozoal disease, carried from man to 
man by the agency of biting flies of the 
genus SimuUum. It cannot be said that the 
hypothesis rests on any sure basis, firstly, 
because pellagra exists in many places, for 
instance Barbados, where simulidse do not 
exist at all, or in small numbers, and secondly 
because during the war in the Near East there 
were no instances of transmission of the dis- 
ease to British troops, in spite of their close 
association for three years with Armenian 
refugees and Turkish juisoners of war in whom 
the disease was rife. 

Finally, Goldberger’s work in 1917 in the 
United States, in which he tailed to commimi- 
cate the disease to volunteers, after numerous 
feeding experiments with skin scales and 
excreta, should disposer of the belief in its 
transmissibility. 

3. The food- deficiency theory. — This theory 
is gradually gaining ground, and is the only one 
which rests on any scientific foundation. It 
has been pointed out that there are certain 
resemblances between known food-deficiency 
diseases, such as beriberi and scurvy, which are 
due to lack of vitamins, and pellagra. For 
instance, in beriberi certain nerve degenera- 
tions comparable to those of pellagra are 
present. My own personal experience tends to 
favour this theory. Signs of scurvy, such as 
spongy gums and hsemorrhages, were observed 
in some pellagrous Turkish prisoners, and 
others exhibited an oedema and a peripheral 
neuritis suggestive of beriberi. A deficiency of 
certain elements of diet, as Vedder has pointed 
out, can be demonstrated in most pellagrins ; 
the facts that it occurs commonly in an im- 
poverished population, that it was a disease 
in Armenia and Turkey during the Great War, 
and that the same thing seems to have hap- 
pened in France during the Napoleonic cam- 
paigns, would support this view. 

The results of the very important experi- 
ments of Goldberger and Wheeler in America 
are in favour of a food-deficiency hypothesis. 
These investigators conducted two series of 
experiments — one in which they produced 
peliagrous symptoms in six out of eleven 
convicts who volunteered to live on a protein- 
free diet for six months ; the other in which, 
by substituting a rich protein for an almost 


farinaceous diet, they banished pellagra from 
two orphanages within a year. 

The investigations of Wilson and Boafii in 
Egypt on metabolism in pellagra would seem 
to indicate that there is a deficient nitrogen 
excretion in pellagrins dependent, it would 
appear, on the amount of available biological 
proteins assimilated. They also show that in 
a susceptible subject, or in one whose process of 
metabolism has been vitiated by such alimentary 
diseases as dysentery, or whose protein needs 
have been increased by physical exhaustion, if 
once the balance of protein metabolism has 
been disturbed through a food deficiency, the 
symptoms of pellagra occur, even should the 
])atient be subsequently fed on a suitable diet. 
There is a connexion between this hypothesis 
and the maize theory, for the disease is com- 
monest in those whose cereal diet, whether of 
maize or of millet, is either deficient in pro- 
tein or is lacking in the hexone-bases “ trypto- 
I)hane ” and “ lysine,” substances which are 
present in all proteins of true biological value. 

Finally, recent work would suggest some 
connexion between the symptoms of pellagra 
and suprarenal secretion. As pointed out by 
Rondoni and McCarrison, the suprarenals do 
not waste as a result of protein starvation, 
and at autopsy I have found haemorrhages into 
the medulla and various degenerations of the 
cortex of the gland. These observations, as 
well as the resemblance of pellagrous pigmenta- 
tion to that of Addison’s disease, indicate that 
further investigations on these lines are 
desirable. 

One important fact has to be recorded against 
the food-deficiency theory. In November, 1918, 
a certain number of German prisoners of war 
from Palestine developed acute symptoms of 
pellagra. As far as could be ascertained, they 
had in no way been starved during the pre- 
ceding three years ; according to their own 
statements they had always been provided 
with ample fresh meat, eggs, and beer (Enright). 

Pathology. — Apart from a general atrophy 
of all organs, there is little to be seen after 
death. Patchy degenerations are found in the 
brain cortex, basal ganglia and spinal cord, 
without any special distribution. 

Symptomatology. — The course of an aver- 
age case of pellagra is generally one of years 
rather than of months. As noted originally by 
Strambio, the disease does not run a regular 
course, except in so far that the acute exacer- 
bations reappear every spring and autumn. 
Initial symptoms are a general feeling of 
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Plate 25.-A CASE OF PELLAGRA. WITH “ BUTTERFLY’ 
PATCH ON NOSE AND MALAR REGION. 
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debility, spinal pains, dyspepsia and dysphagia. 
These phenomena may recur for years without 
the appearance of skin manifestations. 

Cutaneous symptoms. — These appear especi- 
ally on the feet, hands, face, and neck. That 
the rash is actually dependent upon the actinic 
rays may be seen in the case of Moslem races, 
who wear the national pointed slippers, for in 
them it becomes apparent only on that part of 
the foot uncovered by the shoe. It is V-shaped 
on the neck and chest in those who work with 
shirt unbuttoned. On the face it appears as 
a butterfly patch on the cheeks and bridge of 
the nose in much the same way as lupus 
erythematosus (Plate 25) ; on each side of the 
nose there may be a characteristic j)rominence 
of the sebaceous glands. On the neck the rash 
resembles a collar or rosary. There are patches 
of roughened pigmented skin on the elbows, 
the backs of the hands, the dorsa of the feet 
and on the shins. There is at first a diffuse, 
S3nnmetrical erythema with oedema, swelling of 
the fingers or toes, and perhaps bullse. The 
itching and burning of the affected parts 
may be intense. On the subsidence of the 
acute stage the skin assumes a brownish-red 
colour, and a state of keratosis supervenes with 
scaly desquamation, leaving behind a white 
atrophic patch. In the hands the wrinkling so 
produced makes them resemble the hands of 
washerwomen or of an old man. The nails 
become atrophied and cracked. 

Gastro-intratinal symptoms. — Acute gastric 
and intestinal symptoms generally coincide 
with exacerbations of the skin rash. Pyrosis, 
gastralgia, achlorhydria, and anorexia are 
accompanied by increased peristalsis and 
diarrhoea with flatus and large frothy stools. 
The mouth becomes inflamed and the tongue 
red and fissured’, especially at the tip and sides ; 
indeed the terminal symptoms may resemble 
those of sprue. The urine is of low specific 
gravity, deficient in urea, and generally con- 
tains indican. Acetonuria may be present. 

Nervous symptoms.— The motor nerves are 
affected, as is shown by various muscular 
weaknesses and pareses. Spastic paraplegia 
with ataxia and Romberg’s sign may be met 
with. Epileptiform convulsions are rare. There 
may be tingling and burning in various areas, 
which may alternate with spots of anassthesia. 
The reflexes are exaggerated, especially the 
knee-jerk. Diplopia and photophobia occur, and 


tion not unlike those of general pazalyris. 
Most chronic pellagrins become oomidetely 
demented. 

Terminal symptoms. — Finally, the patient 
becomes anaemic, wasted, bedridden, and almost 
completely paralysed, with incontinence of 
urine and faeces ; his end is generally hashed 
by an intcrcurrent disease, such as bacillary 
dysentery. 

An acute form occurs and is known as 
pellagra-typhus. The s 3 miptoms resemble 
those of typhoid fever, with low delirium 
and pyrexia (100®-104® F.), which terminate 
in fourteen days. 

Diagnosis. — Pellagra may be mistaken for 
a multitude of diseases by the uninitiated. The 
skin rash must be distinguished from acrodynia, 
er 3 rthema solare, eczema, trade dermatitis, and 
syphilis. The gastro-intestinal symptoms may 
be confused with those of sprue, in which 
disease, however, there are no skin mani- 
festations. The nervous symptoms may sug- 
gest hysteria, general paralysis, ergotism, or 
iathyrism. 

Prognosis. — The prognosis is always serious. 
The death-rate from the initial attack has 
been estimated as 15-8 per cent, by Siler and 
Garrison. The duration of the disease is pro- 
tracted, but very obstinate cases may recover, 
though relapses are common. 

Treatment. — There is unfortunately little 
to be said about treatment. No specific exists. 
There is some evidence that if the disease is 
treated early by giving the patient a liberal 
proteid diet, the symptoms will not recur. 
Arsenic, iron, and strychnine have all been 
lauded, but their exhibition is quite empirical. 

P. Manson-Bahr. 

PELVIC CELLULITIS (syn. Parametritis). 
— The pelvic cellular tissue is continuous with 
the connective tissue lying just external to the 
peritoneum on its whole surface. In some 
situations it is thick, in others it is reduced to a 
fine layer. In the pelvis it is thick and tonus 
a packing between the structures that lie b^ow 
the peritoneum; it surrounds the vagbal 
vault and passes outwards in well-mmed 
bands between the layers of the broad Hgameiits 
and backwards under the utero-sacral liga- 
ments. It is continuous, when traced forwaw 
over and on either side of the bladder, with the 
extraperitoneal tissue of the abdominal waS 


are associated with mental disturbance, especi- and behind with the retroperitmieal tissue. . 
ally with profound melancholia and suicidal The vessels traverse the odlular tism, 
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longations of it in the form of their sheaths ; 
the ureters also are embedded in cellular tissue 
continuous with that in the j)eh'is throughout 
their whole length. 

Etiology. — Inflammation of the cellular 
tissue of the pelvis may be primary or secondary. 
Secondary pelvic cellulitis occurs in connexion 
with conditions that cause pelvic peritonitis, 
such as pyosalj)inx and absccjss of the ovaries. 
It is of only secondary importance in these cases 
and subsides quickly after the primary cause of 
the inflammation has been removed. Primary 
pelvic cellulitis is caused by direct infection of 
the exposed cellular tissue, and is probably 
always due to stre])tococci. Tlui colon bacillus 
and the staphylococcus are often found with 
the streptococcus pyogenes in these cases, 
and sometimes one or otluir alone, so it is 
possible that these organisms may be the sole 
cause of the condition in seme cases. 

The great majority of case's of pelvic inflam- 
mation are due to ])elvi(! ])eritonitis, with 
perhaps some secondary pelvic (U'hiilitis, prim- 
ary pelvic cellulitis being a much less common 
affection. 

As in cellulitis of the subcutaneous tissues, 
the organisms find their entrance by some 
wound in the cellular tissue ; this is most 
likely to be followed by infhuiimation when the 
vitality of the tissues has been reduced by 
bruising. 

The pelvic cellular tissiu*. is most commonly 
infected as a result of labour at or near full 
term, when lac(;rutions of tic* cervix, vaginal 
walls, and lowc;r segimuit of tin*, uterus are most 
likely to occur. Jn some cases the infection 
may travel through the wall of tlie uterus into 
the cellular tissue betwemi the layers of tin', 
broad ligament. Any surgical opeiation, such 
as hysterectomy or vaginal incision, that opens 
the cellular tissue may be followed by cellulitis. 

The pelvic cellular tissue may become in- 
fected from the rectum, and this jiossibility 
should not be overlookcid in cases of doubtful 
origin. 

Pathology. — When the cellular tissue is 
infected it becomes engorged witli blood, and 
there is exudation of lymph, causing swelling 
and oedema. Induration follows, and the part 
involved may become so hard in some cases as 
to resemble cartilage to the touch. 

The inflammation may resolve, or go on to 
suppuration. Most frequently it spreads for- 
wards and reaches the abdominal wall above 
the inner half of Poupart’s ligament, where it 
forms an indurated area which can be felt 


extending upwards in the abdominal wall for a 
variable distance, not uncommonly as much as 
two or three inches. It may spread backwards 
along the utero-sacral ligaments and involve 
the cellular tissue around the rectum, or may 
spread laterally into the iliac fossa. The tissue 
surrounding the cervix is frequently involved, 
but it is un(5ommon to find the inflammation 
extending farther beyond the mid-line. Exten- 
sion may take place along the course of the 
ureter and reach the kidney region. 

Even when the cellular tissue is extensively 
affected, the inflaimnation may resolve, leaving 
no traces behind it. Suppuration, however, 
may occur, usually a single abscess, but in some 
cases several independent collections of pus, 
being formed. The pus gradually makes its 
way to the surface, but the process is often 
very slow, and may occui)y six or eight weeks 
or more. The abscess most commonly points 
above the inner half of Poupart’s ligament, but 
may track backwards or outwards, involving 
the cellular tissue behind the peritoneum or in 
the iliac fossa. In these cases it may reach 
Scarpa’s triangle or the buttock by following 
the femoral or gluteal vessels, or may appear 
near the anterior Ruj)erior spine. If it travels 
along the ureter a perinephritic abscess may 
form, or the skin may become involved at some 
lower level above the iliac crest. Occasionally 
the abscess discharges its contents into the 
vagina, rectum, or bladder, but these are quite 
unusual occurrences. 

Sometimes an abscess develops in some 
remote part of the cellular tissue — most com- 
monly in the kidney region — after the inflam- 
mation in the pelvis has subsided. In some 
cases of infection of the cellular tissue the 
organism is so virulent or the resistance of the 
tissues so feeble that there is widespread acute 
inflammation of the cellular tissue without 
any definite induration or j^us-formation, and 
death may occur rapidly with signs of acute 
septictemia. 

Symptomatolo^. — The onset of an attack 
of pelvic cellulitis is often marked by a rigor 
within two or three days of infection, but this 
symptom may be deferred longer. The tem- 
perature is always raised and the pulse-rate 
increased. Pain is not usually noticed, and is 
probably due, when present, to involvement of 
the outlying peritoneum. When resolution 
occurs the symptoms gradually subside, but if 
suppuration follows, the temperature remains 
high, the tongue is furred, the appetite^ goes, 
and there is marked loss of flesh. The patient 
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becomes depressed, pale and sallow, and looks 
extremely ill. The bowels are usually con- 
stipated, but there may be diarrhoea. If the 
cellular tissue over the psoas and iliacus muscles 
becomes involved, the thigh on that side is 
flexed to relax the muscles, and so relieve the 
discomfort. The existence of pelvic cellulitis 
is sometimes overlooked until the patient 
begins to walk, when the stretching of the 
fascia on these muscles causes pain and calls 
attention to the condition. 

When the tissue around the rectum is in- 
volved there is often a clear mucinous discharge 
from the anus. 

Dia^osit. — In the early days of pelvic 
cellulitis no certainty in diagnosis is possible. 
There is a history of a recent labour, or of 
some operation that has opened up the cellular 
tissue of the pelvis, followed, usually within 
throe days but sometimes after a week or ten 
days, by a rigor with increased temperature 
and pulse-rate. A rigor does not occur in all 
cases, but the temperature is always irregular 
and the i:)ul8c quickened. There is as a rule no 
pain, and the local signs are at first indefinite. 
On examination the vaginal vault may be 
found tender and hot, and marked pulsation of 
vessels in the fornices may be noticed, but 
beyond these signs there is nothing to attract 
attention to the cellular tissue. 

After some days the affected tissue becomes 
swollen and cedematous from the exudation of 
lymph ; the enlargement can then be detected 
on examination, and later, when induration has 
set in, this is much more evident to the examin- 
ing finger. 

If the infection has entered through a 
laceration of the cervix or vaginal wall, the 
tissue in the base of the broad ligament on the 
side of the laceration will be the part first 
involved. The vaginal fornix on that side will 
be depressed, and attempts to move the cervix 
will cause pain. Usually there is involvement 
of the cellular tissue surrounding the cervix, so 
that induration can be detected at the attach- 
ment of the vaginal wall to the cervix. Pressure 
on the uterus from the abdomen will cause pain 
in these cases by stretching the inflamed 
cellular tissue near the cervix. 

The inflammation most frequently spreads 
outwards along the base of the affected broad 
ligament and then forwards under the per- 
itoneum to the abdominal wall, where an 
indurated tender mass can be felt above 
Poupart’s ligament. Less commonly the in- 
flammation passes backwards in the tissue 


under the utero-sacral ligaments and iikoiiM 
the rectum ; when this has happened, it ^is 
much more easily recognized by leotal than by 
vaginal examination. The rectum is felt to m 
surrounded by the indurated tissue, whereas 
often, per vaginam, only some fullness and 
tenderness at the back of the pelvis is detected. 

When the infection traverses the wall of the 
uterus itself and cellulitis develops in the 
broad ligament at a higher level than when 
the cervix is the seat of infection, a mass can 
be felt at the side of the uterus and apparently 
continuous with it. A mass in this position 
sometimes displaces the uterus to the opposite 
side ; it is not fixed, and can be moved back- 
wards and forwards to some extent with the 
uterus. 

In cases of pelvic cellulitis there is no swell* 
ing to be found in Douglas’s pouch unless there 
is associated pelvic peritonitis. 

Supi)uration, when it occurs, may be sus- 
pected from the general condition of the patient, 
the long-continued fever, and the increase in 
the size of the inflamed mass. As the abscess 
approaches the surface, oedema of the skin and 
an area of softening in the indurated mass 
indicate the presence and position of the pus; 
but if the abscess forms deeply in the pelvis it 
is extremely difficult or may be impossible to 
a.scertain its position unless some soft spot can 
be reached from the rectum or vagina. 

Prognosis. — Except in the fulminating 
type, which is fortunately rare, the prognoisra 
in pelvic cellulitis is good. In the very acute 
cases the signs and symptoms are those of 
severe septicaemia, and the patient usuaUy 
succumbs within four or five days. Occasion- 
ally cases are met with in which there are 
definite signs of local reaction in the cellular 
tissue, but which in other respects resemble 
cases of puerperal septicaemia. These often 
end fatally after two or three weeks without 
any perceptible change or increase in the 
cellulitic mass. 

In the great majority of cases in which an 
inflammatory mass develops in the cellular 
tissue of the pelvis a favourable termination 
may be expected. In many, after a week or 
ten days of illness with a raised temperature, 
the symptoms gradually subside, and resolu- 
tion of the mass takes place without leaving 
any serious effects. Even in those cases in 
which suppuration occurs it is unusual for anj: 
important permanent damage to be left. 
amount of damage caused depends im 
direction in which the infection trayeli 
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the eellolar tissue ; if it spreads forwards, as 
is most common, the pus can reach the surface 
above Poupart’s ligament without extensive 
burrowing, but if outwards or backwards it has 
to make its way under the peritoneum over the 
muscles in the Uiac fossa or strip the peritoneum 
at the back of the pelvis. In these cases the 
pus takes a long course to reach the surface. 
The inflammation may involve the psoas and 
iliacus muscles and give rise to some permanent 
shortening unless great care is taken in treat- 
ment, or the pus may make its way along the 
sheaths of the vessels, and involvement of 
muscles in the thigh or buttock may result. 

I have known the hip-joint on the affected 
side to become infected, in one case with bony 
ankylosis as the result. Where an abscess 
slowly makes its way backwards xmder the 
peritoneum, it is common for it to give rise 
to local peritonitis, and the adhesions to the 
bowel so produced may remain and give trouble 
at any time. As a rule, how^ever, as soon as 
the pus finds an outlet there is a very rapid 
improvement in the patient’s general condition, 
the abscess cavity quickly closes, and no bad 
results remain. 

The uterus itself is not damaged, nor are its 
appendages, imless there has been aftSO(jiated 
pelvic peritonitis, when adhesions may have 
closed the fimbriated ends of the tubes. 

Puerperal salpingitis seems, in some cases at 
least, to be the result of a spread of infection 
to the tube through the cellular tissue of its 
broad ligament ; in such cases the damage to 
the tube will in all probability be permanent. 
The scarring in the cellular tissue due to the 
healing of an abscess may draw the cervix over 
to the affected side, but this is of no importance. 

Treatment. — ^As pelvic cellulitis is due to 
infection of damaged cellular tissue, its occur- 
rence should be prevented in the great majority 
of cases. Thorough aseptic precautions are of 
course necessary both in the conduct of labour 
and in any surgical operation. If organisms 
were not introduced from without, primary 
pelvic cellulitis would practically disappear, 
though an occasional case due to auto-infection 
would occur from time to time. In operating 
in the pelvis, as well as in managing labour, it 
is important to avoid bruising and tearing of 
the cellular tissue by roughness or too hasty 
delivery. When once infection of the cellular 
tissue has occurred, very little can be done to 
modify the course of the disease. 

Early in an attack, before the signs have had 
time to develop, and before a certain diagnosis 


can be made, the case must be treated as one 
of some form of infection followdng labour or 
operation. 

In puerperal cases a swab should be taken 
from the cer\ncal canal . in order that a vaccine 
may be prepared for use if necessary. A dose 
of 20 or 25 c.c. of antistreptococcic serum should 
be given, and repeated two or three times if the 
first has a favourable effect on the patient’s 
general condition. 

When the signs have developed, the object 
of treatment is to hasten resolution of the 
inflammation and to keep up the patient’s 
strength for w hat may be a long and tedious 
illness. 

A saline aperient should be ordered to ensure 
a daily action of the bowels, and a liberal diet 
allowed if the patient can take it. 

Hot vaginal irrigation seems to have a 
beneficial influence in hastening resolution, and 
douches of about four i)ints should be given 
iwnce a day as hot as the patient can comfort- 
ably bear them. If there is pain in the lower 
abdoJiK'n, or if induration can be felt in the 
abdominal wall, hot fomentations should be 
applied. 

Tampons containing glycerin or glycerin and 
ichthyol have been advocated, but their value 
is very doubtful. As pain is not usually 
serious, drugs for its roliei are not needed as a 
rule, and, when necessary, should be used as 
sparingly as possible on account of their de- 
2 >ressing (;ffect. 

When sui)puration occurs the patient should 
be encouraged to tak(} good nourishing food ; 
there is no objection to such solid foods as 
chicken and fish. Alcohol in moderate quanti- 
ties is valuable in these cases. 

As soon as softening in the indurated mass 
indicat(;s the api)roach of pus to the surface or 
to the vaginal wall, an incision should be made 
and a large drainage-tubtj inserted. Before 
there is definite evidence of the abscess being 
near the surface, it is unwise to attempt to 
find it by incision. Especially is this so if 
it a 2 )pears to be likely that the peritoneal 
cavity must be ojiened in exj)loring the mass, 
because there is great danger in this event of 
infecting the peritoneum. j Hedley. 

PELVIC ORQANS, FEMALE, CIS- 
PLACEMENTS OF. — For many years the 
treatment of the diseases of women consisted 
largely in the use of pessaries for the correc- 
tion of displacements. Then caine man} 
advances in the pathology of pelvic disease 
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including those made possible by the growth 
of bacteriology. Further, when gynaecologists 
had shown the possibilities of abdominal 8ur> 
gery, they devoted themselves largely to the 
development of this branch of their art. Thus 
displacements have lost pride of place among 
the diseases of women. But, although they 
do not endanger life, they cause so much 



Fig. 70. — Prolapsus uteri : anterior 
vaginal wall everted from below up- 
wards, followed by cervix. 


suffering, and arc so common, that their relief 
is a consideration of the utmost importance. 
It is well, therefore, that with the evolution 
of major gynajcology there should have been 
a steady undercurrent of progress in the art 
and craft of plastic vaginal surgery. There 
are not yet enough craftsmen for the work 
that should be done. For every man who can 
cure a prolapse there are a dozen who can 
remove a fibroid. Unfortunately, there is still 
a large sale for pessaries. 

Typical displacements. (1) Prolapsus 
uteri (Fig. 70). — In classical prolapse the uterus 
and its appendages, the bladder, urethra, and 
vagina are all displaced downwards and dislo- 
cated from their normal relations with the more 
fixed pelvic structures. Except in a few rare 
cases of developmental defect, the patient is a 
parous woman. The vaginal outlet is always 
enlarged, either as the result of parturition or 
owing to the gradual pressure exercised by the 
descending anterior vaginal wall. 

In the early stage of prolapse, the bladder 
descends when the patient strains, and bulges 
at the vaginal outlet covered by the anterior 
vaginal wall ; this is the condition known as 
cystoceU. Moreover, the cervix lies farther 


forward and nearer to the yagiual oriAst'tliBi 
usual ; it points downwards and forwazda* and 
the body of the uterus is felt behind and not 
in front of it. In other words, the utenis la 
retroverted ; thus, in early prolapse, oyatooda 
and retroversion are combined, la the aeooni 
stage the anterior vaginal wall is entirely eveorted 
from below upwards and the os uteri is at the 
vaginal outlet. Thus the anterior vaginal 
fornix is absent. The upper part of the 
posterior vaginal wall is inverted from above 
downwards so that the posterior vaginal fornix 
is only half its usual distance from the mar gin 
of the perineum. In the third stage, sometimes 
called procidentia, the vagina is completely 
inside out, its anterior wall having been everted 
from below upwards and its posterior wall 
inverted from above downwards. Within the 
vagina lie the uterus and its appendages, the 
urethra, and the lower and posterior portion of 
the bladder. The sac may also contain small 
intestine, and is thus a true hernia through the 
pelvic floor. If the parts be replaced in their 
normal position, and if the patient be then 
asked to strain, the organs go through a definite 
“ mechanism ** which recapitulates in a moment 
the gradual development of complete prolapse. 
The anterior vaginal wall emerges first and 
escapes from below upwards. The cervix 



Fig. 71. — Cyslooelc. 


follows, next comes the upper part, and, last ol 
all, the lower part of the posterior vaginal wall. 

(2) Cystoceie (Fig. 71). — ^While bul^ng of the 
bladder at the vulva covered by the anterior 
vaginal wall is an essential feature of prolapene 
uteri, it also often occurs abne. The nature ei 
the egg-like swelling at the vulva is demoii- 
strated by passing a sound or catheter into i| 
through the uietl^a, and vaginal mminatte 
finds the uterus in its normal posifaon of 
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version, the cervix looking downwards and 
backwards and the body of the uterus being 
palpable in front of the cervix. The condition 
occurs in parous women with enlarged vaginal 
outlet. 

(3) Inversion of the vagina from above 

downwards (Fig. 72).— This form of prolapse 
often occurs in virgins and nulliparous women in 



Fig. 72. — Long cervix ; inversion of 
vaginal wall from above downwards. 


association with developmental elongation of 
the supravaginal cervix. Whim it occurs in 
parous women the cervix is generally split on 
one or both sides, in addition to being long 
originally. The uterus is retroverted, and its 
lower portion lie.s in the upper portion of the 
vagina, which is inverted from above down- 
wards and invests the elongated cervix ; this, 
with both the vaginal fornices, approaches the 
vaginal outlet more closely than normal. 
With the lapse of time the condition may 
progress until the os uteri emerges into the 
vulval cleft. There is no cystocele, the cervix 
emerges before the vaginal wall ; and when, as 
occasionally happens, the condition goes on 
until the vagina is completely inside out, both 
its anterior and posterior walls are inverted 
from above downwards. This distinguishes 
the condition from prolapse in w^hich the an- 
terior vaginal wall is everted from below 
upwards. 

(4) Reotocele (Fig, 73).— In parous women, 
in whom the perineum has been partially but 
not completely torn, the anterior rectal wall 
often bulges into the vulva, covered by the 
posterior vaginal wall. This condition is a 
pouching or local distension of the rectum with 
a displacement of the posterior vaginal wall. 
Thus it may be regarded as a form of prolapse. 
It occurs alone, and also as a complication 


of cystocele, prolapsus and inversion of the 
vagina. 

Genital prolapse . — This term includes the 
four conditions just described, namely pro- 
lapsus uteri, cystocele, inversion of the vagina 
(long cervix), and rectocele. It also includes 
prolapsus with rectocele, cystocele with recto- 
cele, and inversion of the vagina with recto- 
cele. Practically every case of genital prolapse 
falls into one or other of these groups. 

(5) Retroversion. — The uterus is said to be 
retrov(‘,rted when the body of it can be palpated 
through the posterior vaginal fornix, behind 
the cervix, instead of being felt in front of the 
cervix. This position of retroversion is common 
in women who comjdain of no pelvic symptoms 
and have normal pregnancies and labours. 
Many women with retroverted uterus have 
pelvic symptoms ; but many women with 
whom the uterus is in ante version complain of 
exactly the same symptoms. Again, women 
often recover completely from pelvic ailments, 
although the uterus remains permanently in a 
position of retroversion. Thus the question 
arises whether this position of the uterus 
should be regarded as a displacement at all, 
and some authorities go so far as to hold that 



uncomplicated retroversion never requires treat- 
ment. The accumulated experience of medical 
men shows, however, that pelvic symptoms are 
more common in women in whom the uterus ie 
retroverted than in those in whom the body ol 
the organ lies in front of the cervix. There aw 
also cases in which symi)toms disappear wher 
the uterus is kept in a position of anteversion 
and return when it is allowed to become retro 
verted again, and this when the patient is nol 
informed of the i)osition of the organ at an^ 
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particular time. Indeed, it may be taken as pre^ncies. Modem gyueoolojpsto ' 
agreed that retroversion, in a few cases, either treat either anteversion or anteflexioik* ' 
produces or aggravates certain symptoms, and (10) Other diBidaoementi of the pelvic riao0m 
therefore demands treatment. (For retrover- which are secondary to various pathological 
sion in pregnancy, see Retroverted Gravid conditions are merely physical signs of moee 
Uterus.) primary conditions. Thus, the pulling up of 

(6) Retroflexion. — The uterus whose long the uterus by an abdominal and the pushing of 

axis is concave backwards is said to be retro- it down by a pelvic tumour are not now re- 
flexed. A retroverted uterus is often also retro- garded as displacements, nor is the pulling of 
flexed ; but no special importance is now the uterus to one side by scar tissue or the 
attached to this backward bend of the uterine pushing of it in any direction by an inflamma- 
axis. tory exudate or an extravasation of blood. 

(7) Prolapse of the ovary. — When the body Definition. — The displacements of the 
of the uterus falls behind the pelvic axis in female pelvic viscera which demand consider- 
retroversion, the broad ligaments and the ation thus fall into two classes. The first 
uterine appendages move with it backwards includes (1) prolapsus uteri, (2) oystooele, 
and downwards. Sometimes the ovaries lie (3) inversion of the vagina from above down- 
protected behind the body of the uterus ; but wards, (4) rectocele — conditions which, with 
in other cases they lie, one or both of them, their various combinations, are often, as we 
beside the body of the uterus in the pouch of have seen, included under the term “ genital 
Douglas, where they can be felt during exam- prolapse ” or simply “ prolapse.” The second 
ination through the posterior vaginal fornix, class includes retroversion and prolapse of the 
When this is the case, the ovary felt is said to ovaries. Though they fall naturally into these 
be prolapsed. In this situation the ovaries are two groups, all these conditions have one lead- 
exposed to direct and painful violence during ing feature in common : in each there is a dis- 
coitus. Thus the fact that an ovary lies location or alteration of relationship between 
beside the body of the uterus in the pouch of the whole or some portion of the female 
Douglas often determines th(5 necessity for the pelvic viscera and the more fixed structures 
treatment of retroversion in married women. which help to occlude the outlet of the bony 

(8) Anteversion. — Until about the year 1870 pelvis. For the present purpose it is con- 
the uterus was thought to be in a normal venient to consider the pelvic floor as com- 
position only when its long axis coincided with posed of all the structures which prevent 
that of the pelvic cavity. If the fundus were the escape of the abdominal viscera through 
in front of the pelvic axis, the uterus was said the pelvis. The uterus and its appendages, 
to bo anteverfced, and anteversion was re- with the bladder, vagina, and urethra, thus 
garded as a displacement. Symptoms were compose the more movable portion of the 
associated with this position, and attempts x)olvic floor. The muscles of the perineal 
were constantly made to “ correct ” it with region, the pelvic diaphragm, the pelvic sub- 
pessaries. But during the last quarter of the j)eritoneal tissue, in short all the structures 
nineteenth century it gradually became com- attached to the pelvic bones, form the more 
mon knowledge that the uterus has no normal fixed portion. (Fig. 74.) A displacement is a 
“ position ” but has rather a normal range dislocation between the more movable portion and 
through which it moves as the bladder fills and the more fized portion of the pelvic floor, 
empties itself. The long axis of the uterus The vagina, the lower part of the bladder, and 
swings through an angle of about 45 "" in front the uterine cervix are embedded in the sub- 
of the pelvic axis. Thus slight anteversion is peritoneal pelvic tissue which intervenes be- 
normal when the bladder is full, extreme ante- tween the viscera and the more fixed portions of 



version is normal when it is empty. 

(9) Anteflexion is a bending forward of the 
long axis of the uterus, and was formerly 
regarded as abnormal, was associated with 
symptoms, and treated. It is now recognized 
that the ordinary uterus is concave forwards, 
and that the curve is often very considerable in 
women who have no dysmenorrhoea or other 
symptoms and have repeated and successful 

II— 2 G 


the pelvic floor. This tissue includes no true 
ligaments, but the subperitoneal tissue contams 
a large quantity of smooth muscle which is 
continuous with that which forms the muscular 


walls of the uterus, vagina and bladder. This 
smooth muscle, with the firmer portion of th# 
subperitoneal oonneotive tissue, is mmfjA 
mainly in the form of sheaths for the hlo^ 
vessels, lymphatics and nerves which 
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the Tiscera. Thus the viscera are attached on 
both sides by stalks of vascular and contractile 
tissue. So long as these lateral attachments 
retain their tone, the movable organs keep 
their position relatively to the more fixed 
structures of the pelvic floor. If the uterus 
alone becomes loose, the cervix is free to move 
forward, the fundus drops backwards, and retro- 
version occurs. If the uterus is long as well 
as loose, inversion of the vagina from above 
downwards follows. If the bladder and vagina 
are loose, the uterus remaining well attached, 
oystocele occurs. If uterus, bladder, and vagina 
are all loose, prolapsus or classical prolapse 
occurs. 

Etiology. — Classical prolapse, cystocele and 
rectocele occur with the rarest exceptions in 



Fig. 74. — Diagram of the pelvic floor. (From the 
author’s “ Diseases of Women.”) 


parous women, while retroversion and mver- 
sion of the vagina are more common in })arou8 
than in nulliparous women. The main factor 
in the causation of dislocations of the pelvic 
viscera must therefore be sought in connexion 
with the reiuoductive process. The great 
majority of parous women, Imwever, have no 
displacement whatever, though many have 
perineal tears. Normal pregnancy, parturition 
and involution cannot therefore be said to 
loosen the organs from their usual attachments 
and thus to be the cause of acquired displace- 
ments in women of normal structure. The 
organs are attached to the more fixed portions 
of the, pelvic floor by the subperitoneal tissue, 
and this contains a quantity of smooth muscle 
continuous with the muscular walls of the organs 
thffinselves. During pregnancy all the pelvic 
amooth muscle shares in the growth of the 


uterus, and during the puerperium it shares in 
the process of involution. Excessive or patho- 
logical involution of the uterus is well known 
under the name of superinvolution, and there 
is no reason why the name should not include 
excessive post-partum atrophy of the smooth 
muscle which intervenes between the pelvic 
viscera and the more fixed portions of the 
pelvic floor. Superinvolution may therefore 
be regarded as the main cause of loosening and 
of subsequent displacements of the pelvic 
viscera. But it has not hitherto been shown 
why this excessive postpartum atrophy of 
pelvic smooth muscle should occur in one 
woman and not in another. In short, the 
cause of the majority of displacements is not 
known. 

In certain cases displacements are due 
to developmental errors. Thus, there are 
examples of complete prolapse in association 
with spina bifida and split pelvis. Congenital 
retroversion is by no means rare, for cases are 
often seen in which the anterior vaginal wall is 
short and the vagina small, the cervix being 
near its orifice and the small uterus being 
rctroverted. Patients with these slight mal- 
developments may have normal reproductive 
functions ; but they often begin to menstruate 
late, have spasmodic dysmenorrhoea, are 
sterile and reach the meno 2 )ause at an early age. 

Elongation of the cervix is a developmental 
error which leads to inversion of the vagina 
from above downwards. The long cervix lies 
in the vaginal axis, and thus tilts the fundus 
back into retroversion. If the uterus is loose 
as well as long it is then gradually driven like a 
wedge down the vagina, carrying downwards 
with it the inverted upper portion of the 
vaginal walls. 

Bectocele has a separate and very definite 
causation, namely septic infection of perineal 
tears. If a perineal laceration is followed by 
cellulitis in the areolar tissue between the 
anterior rectal wall and the posterior vaginal 
w’all, the inflammatory process leaves the rectal 
w^all adherent to the vaginal wall instead of free 
to move over it. Subsequent straining at stool 
causes the recto-vaginal septum to bulge at 
the widened vaginal outlet. A patient whose 
perineum is torn through the sphincter into the 
anal canal does not strain at stool and thus 
does not develop rectocele. 

Various fortuitous circumstances are favour- 
able to the development of displacements, both 
in women whose pelvic organs have been 
loosened by superinvolution and in women 
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who have been born with a tendency to loose 
pelvic viscera. 

When the organs are loose, it is intra> 
abdominal pressure which dislocates them 
from their usual position. Thus, too great or 
too frequent raising of intra-abdominal pres- 
sure, though it does not loosen the organs in a 
sound pelvis, favours their displacement when 
they are once loose. Coughing, straining at 
stool, and excessive muscular exert-ion are there- 
fore favourable to the development of incipient 
genital prolapse. 

Injuries to the more fixed portion of the 
pelvic floor also favour the development of 
displacements. Thus, tearing of the perineum 
widens the vaginal outlet and straightens the 
canal. A loose uterus descends more easily and 
quickly if the vagina is wide and straight than 
if it is narrow and curved. But tearing of the 
jperineum docs not loosen the uterus, for the 
accident is infinitely more common than pro- 
lapse. Thus it is clear that without the 
essential lesion — ^loosening of the pelvic viscera 
— ^injuries to the more fixed portion of the 
pelvic floor do not cause displacements. Nor 
do increased size and weight of the uterus 
greatly favour diapla(^emont, for many large, 
heavy uteri are observed in perfect position, 
while many light and small ones are badly 
displaced. 

Pathology. — In cases of acquired displace- 
ment the constant pathological change is 
atrophy of the muscular elements in the sub- 
peritoneal tissue which intervenes bt^tween the 
pelvic organs and the more fixed portions of the 
pelvic floor. The parametric tissues are thinned 
and elongated. In prolapse the pouch of 
Douglas generally extends farther than usual 
between the anterior rectal and the posterior 
vaginal wall. As secondary changes, the rotro- 
verted uterus and appendages are often en- 
larged by congestion and cedema. Tho pro- 
lapsed vaginal walls are often excoriated, 
ulcerated, thickened and skin-like. Infection 
of ulcerated surfaces occasionally leads to pel- 
vic peritonitis with adhesions and occasionally 
with suppuration within the pelvis. There are 
very few records of post-mortem examinations 
of displaced pelvic organs. What is known 
of the morbid anatomy of displacements has 
principally been observed during operations, 
and from microscopic sections of portions of 
parametric tissue removed during operations. 

Symptoms. — Patients suflering from any 
variety of genital prolapse generally complain 
of “ falling of the womb,” and say they have 


discomfort while sitting, and III 

ting about and in emptying the bladM. %MS 
main complaints are o^n due to exoonaticni 
and ulceration of the prolapsed stmetnxes and? 
of the vulva and thighs. 

Patients in whom the uterus is found to 
be retroverted may have a great variety oi 
gynsBcological symptoms which have no con- 
nexion with the retroversion. It is probable 
that the symptoms which sometimes are really 
due to retroverted position of the uterus are 
dragging pain in the iliac regions, saoral back- 
ache, menorrhagia, congestive dysmenorrheea 
and uterine leucorrhoea. Patients in whom a 
large retroverted uterus presses on the rectum 
sometimes have great difficulty at stool, and 
occasionally they pass blood with the motions, 
although they have no piles. The special 
symptom of prolapse of the ovaries is definite 
pain on coitus. This must be distinguished by 
careful examination from other and vaguer 
forms of dyspareunia. 

Diagnosis. — The diagnosis of the varieties 
of genital prolapse and their combinations is 
easy, because it is positive, and is made by 
the recognition of definite physical signs. The 
patient is placed either on her back or on hex 
side, the knees are drawn well up and the 
external genitals are inspected in a good li^t. 
The patient is asked to cough, strain or bear 
down during the inspection, and the investi- 
gation is completed by vaginal and bimanual 
palpation. 

Prolapsus uteri, or classical prolapse.-— In 

the early stage there is cystocele together with 
retroversion. The cystocele can be seen and, 
when the patient strains, a finger in the vagina 
feels that the uterus descends with its long axis 
in or behind the pelvic axis. In more advanced 
cases the anterior vaginal wall emerges first at 
the vulva, followed by the os uteri and cervix. 
In complete cases the whole vagina is inside out. 
After replacing the parts inside the pelvis, the 
patient may be asked to bear down, when the 
anterior vaginal wall descends first, the cervix 
next, and the posterior vaginal wall last. 

Cystocele. — The diagnosis is made posi^ve by 
passing a sound into the bladder and noting 
that it enters the swelling, which bulges at the 
vulva covered by the anterior vaginal walL A 
finger in the vagina feels the cervix lookmg 
downwards and backwards, and the body « 
the uterus in front of it in anfcevenum* ; 
uterus does not become retroverted and do(li|^ 
not descend when the patient itssini. 
exposure of the antraior vaginal ifn& by 

499 



PELVIC ORGANS, FEMALE, DISPLACEMENTS OF 

tion of the perineum must not be mistaken for old pelvic infection, such as adhesions which 
true cystocele. bind the uterus to the floor of the pouch 

Inversion ol the vagina irom above down- of Douglas, is a complication of retroversion 
wards* — The uterus is retroverted, and measure- which demands full consideration and generally 
ment with a sound shows that its cavity is justifies operative interference, 
elongated. The os uteri is too near the vaginal Prognosis. — Cases of genital prolap.se pro- 

orifice, and the cervix is invested by the in- gress steadily from bad to worse. I’hey are 
verted upper j)ortion of the vagina. There is aggravated by repeated pregnancies and labours, 
no cystocelc, and it is not the anterior vaginal At the menopause some cases become rapidly 
wall but the cervix which first emerges at the worse owing to the atrophic changes in the 
vaginal outlet when the patient strains. The pelvic tissues. On the other hand, the deposi- 
condition must be distinguished from pure tion of fat and the slirinking of the vaginal 
elongation of the vaginal portion of the cervix, orifice render quite comfortable women who 
in which the uterus may remain anteA’^erted and have j)revioU8]y suflenjd con.siderable discom- 
the vagina may retain its usual length, although fort. Thus some patients begin to complain, 
the long cervix reaches the vaginal orifice. and others cease to complain, of prolapse after 

Rectocele. — The diagnosis is made j>ositive the menopause, 
by passing a finger through the anal canal and The lack of exercise often causes general ill- 
noting that it enters the ])()uch of rectum which health in w^omen who are prevented by pelvic 
bulges through the vaginal outlet covered by displacements from getting about with ease 
posterior vaginal wall. It must be distin- and comfort. 

guished from the rare posterior vaginal enter- In complete prolapse, ulceration and infec- 
ocele, which is a true hernial extension from the tion of excoriated surfaces may lead to septic 
pouch of Douglas and contains small intestine, intoxication and occasionally to local and 
Retroversion. — The mere recognition of retro- general peritonitis. The pressure of a neglected 
version is made by feeling a rounded solid mass pessary on the walls of the senile shrinking 
in the pouch of Douglas continuous with the vagina may also produce ulceration, and 
cervix and then making sure that this mass is infection of ulcers thus caused has in certain 
the body of the utijrus. This assurance can be cases led to fatal septicsemia. 
gained by passing a sound into the uterine The symptoms associated with retroversion 
cavity ; but the use of the sound for diagnosis generally disappear as the menopause ap- 
has largely been given up as unnecessary, proaclies, but a good many of the patients who 
unpleasant for the patient and slightly dan- have these symptoms become neurasthenic if 
gerous, The mere rec-ognition of retroversion they are jiot treated with great judgment and 
by no means com])letes the diagnosis. It is .skill. 

necessary to establish a causal relationsliip Treatment. Surgical treatment of genital 
between the rctroA^ersion and the aym]}tojns prolapse. — Since the iniddlc of the last cen- 
complainod of, and this is one of tlic most tury very numerous devices have been sug- 
puzzling problems which the gynajcologist has gested and tried for the relief of the varieties of 
to face. Tenderness and enlargement of the prolapse by plastic operations on the vaginal 
uterus, with menorrhagia, lcucorrha*a, sacral walls and the cervix. The results of the 
backache, and 2 )ain in the iliac regions, form a earlier forms of anterior and posterior colpor- 
combination of signs and symj)toms wliic.h rhaphy were not remarkably successful, and 
suggest the propriety of surgical treatment, when abdominal surgery became compara- 
In married women, when the uterus can be tively safe, attempts were made to cure 
placed in anteversion and keqjt there by a luolaj^se by the abdominal route by fasten- 
pcssary of the Hodge tyi)e, this may be done ing the fundus of the uterus to the anterior 
for two or three months as an exi)erim(uit. If abdominal wall. These abdominal operations, 
the symptoms disappear when the uterus is in though fashionable for a time, could not 
anteversion and reappear when it is retro- replace vaginal operations ; for they had no 
verted, the conclusion is that the retroversion effect on cystocele and rectocele, and they often 
causes the symptoms, and surgical treatment left the cervix protruding at the vaginal orifice, 
may be advised with confidence. The presence Abdominal operations, at the best, can only be 
of a prolapsed ovary in a position in which it used as accessory to and not in place of vaginal 
renders emtus painful is a clear indication for plastic operations for prolapse, and during 
suxgioal treatment. The jiresence of results of recent years plastic work has been developed in 
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a way that has rendered accessory work by the Inversion of the vagina from above 

abdominal route quite superfluous. The evolu- — ^Amputation of the cervix so as to leave th# ’ 

tion of the surgical treatment of prolapse has uterus 3 in. long, combined with a moderate 
not consisted in the introduction of new devices, anterior colporrhaphy. Perineorrhaphy. 

Many of these have been tried, but the gradual Rectocele. — Colpoperineorrhaphy. A con- 
modification of the classical procedures, anterior siderable portion of the posterior vaginal wall 
colporrhaphy, posterior colporrhaphy, perineor- should be removed in addition to the perform- 
rhaphy, and amputation of the cervix, has led to ance of perineorrhaphy, 
the adoption of a rational and reliable tech- It may confidently be stated that these 
nique which can be varied to meet the require- plastic vaginal operations expose the patient 
ments of each individual case. In prolapse to no risks beyond those of taking an anassthetio 
the surgeon removes an appropriate portion of and of submitting to an incision made with 
the anterior vaginal wall, and does not spare modern surgical precautions. The operations 
the cervix if it is diseased or elongated. In demand considerable technical skill, and they 
simple cystocelo ho removes a smaller portion also require special nursing if success is to be 
of the anterior vaginal wall. In inversion of secured. Given these requirements, the re- 
the vagina he amputates enough of the cervix suits are all that can be desired, and afford 
to leave a uterus of normal length, together complete and permanent relief in almost all 
with a varying portion of the upper part of cases. Even when pregnancy and parturi- 
the vagina. In completing each operation he tion follow, there is no trouble during labour, 
repairs the perineum carefully in order to Subsequently there is recurrence of prolapse in 
restore the natural curve and slope of the some cases, but in others the operation stands 
vagina and to reduce its orifice to the normal the supreme test of parturition with complete 
size. Whenever rcctocclc is present a suitable success. 

portion of the posterior vaginal wall is removed Care should be exercised in choosing the 
in addition to the repair of the perineum, proper time for surgical interference. Thus, 
Anatomical success can almost always be no operation should be done while the parts are 
secured, though, needless to say, many women in a septic or ulcerated condition, lest healing 
have pelvic symptoms which cannot be cured should be complicated by suppuration and 
by the anatomical correction of displacements, haemorrhage. When this occurs the result is 
Normal ])arturition often takes place after these not necessarily ruined, but it is not so good as 
operations without any subsequent recurrence, when healing takes place by first intention. 
Women over 70 years of age may be operated Operations for prolapse should be done after 
upon with confidence. I have described and and not just before a menstrual period, and 
constantly employ two recent modifications in they should be postponed until five or six 
operating for prola|)se. By the first of these months after a confinement, as the parts are 
anterior colporrliaphy is performed, after re- too soft and vascular during the puerperal state 
moving a broader triangle than usual of the to present good conditions for the operator, 
anterior vaginal wall. The second modification When the vaginal walls or the cervix are 
consists in combining the two Kej)arate opera- ulcerated, operation should be deferred until 
tions of anterior colporrhaphy and amputation healing has been secured by rest in bed, mildly 
of the cervix in one single operation. (For antiseptic vaginal douching, and light packing 
details of these operations, see Amer. Journ, of between the douches. 

Surg.f May, 1915, and Journ. Ohstet. and Gyn. The after-treatment of these operations de- 

Brit. Empire, May, 1915.) mands very careful cleansing of the parts by 

The operations appropriate for the different the nurse at regular intervals, as well as on 
varieties of genital prolapse may be briefly every occasion when the patient passes water or 
indicated as follows : — faeces. Vaginal douching is not desirable as a 

Cystocele. — Anterior colporrhaphy and peri- routine, but when there is purulent va^pnal 
neorrhaphy. discharge, indicating that the lines of incision 

Prolapsus uteri with normal uterus and have become infect^, antiseptic douches may 
cervix. — Anterior coli)orrhaphy and perineor- be given once or twice daily, 
rhaphy. The bowels should be moved the second day ^ 

Prolapsus uteri with long uterus or abnormal after operation by enema or apenant, aiMl>; 
cervix. — ^Anterior colporrhaphy combined with every day subsequently. The patient idiovlpt | 
amputation of the cervix and perineorrhaphy. remain in bed from two to three t^eehir 
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Pal^tive trofttment of genital prolapse.— 
This is only permissible when operative treat- 
ment is (a) refused by the patient; (&) con- 
traindicated by disease or extreme old age ; 
{e) postponed on account of pregnancy, lactation 
or other temporary considerations. 

Solid rubber ring pessaries are the best 
instruments for prolapse. They should be 
sterilized by boiling and should be lubricated 
with soap or glycerin for insertion, as contact 
with oily substances causes rubber to jHirish 
very rapidly. Rubber pessaries should be 
removed, cleaned, and reinserted frequently. 
New ones are generally required every three 
months. Their pressure in the vagina usually 
causes some leucorrhoeal discharge, and while 
they are in use the vagina should be douched 
with a mildly antiseptic solution twice or 
thrice every week. The instrument must be 
large enough to stay inside the vagina when the 
patient strains at stool, but should not be so 
large as to exert injurious pressure on the 
vaginal wall, or ulceration will follow. There 
should be room for a finger to be passed between 
the side of the instrument and the vaginal wall. 
After the menopause, the pessaries used should 
be reduced in size as the j)atient’s age advances. 

If the vaginal outlet is so large that a 
ring pessary of suitable size will not stay in 
place, the patient may try a “ cup-and -stein ” 
pessary attached by rubber tubing to a belt. 
Or she may have a rubber ball which (jan be 
deflated and taken out every night and inflated 
after insertion every morning. Another method 
is to pack the vagina lightly with gauze or tow 
and then apply a perineal ])ad sujijiorted 
by a T-bandage. In some cases the pad and 
bandage keep the patient comfortable without 
any vaginal packing. 

Surgical treatment of retroversion. — When 
the vagina is roomy and the jjelvic organs are 
not bound down by adhesions, it is quite 
possible to correct a retroversion by a vaginal 
operation, but this is not often done. In 
many of the cases in wliich retroversion is 
associated with symptoms and signs indicating 
operative treatment tliere are various results of 
old pelvic infection. One or both tubes may 
be closed, one or both ovaries may be adher- 
ent, and the uterus itself may be adherent to 
omentum, to the rectum, or to the floor of 
the pouch of Douglas. Thus, in ojierating for 
retroversion it should be the rule to open the 
abdomen and examine the whole pelvis by 
inspection. Various operations in which the 
round ligaments are surgically utilized to 


secure anteversion are now used, that of 
(xilliam being one of the most popular. I have 
for many years used the operation devised by 
Webster, which is simple, safe and efficient. It 
does not expose the j)atient to the risk of 
subsequent intestinal obstruction, it does not 
interfere with the growth of the uterus during 
subsequent pregnancies, and it causes no 
trouble during labour and the puerperium. 

In many cases of retroversion with symptoms, 
oareful curetting is followed by reduction in 
the size of the uterus and disappearance of 
menorrhagia, leucorrhoea, backache, and pain in 
the sides. In some of these cases the uterus 
remains retro verted, in others subsequent ex- 
amination shows that the organ has returned 
to a i)osition of anteversion. After curetting 
an enlarged retroverted uterus, I often insert 
a Hodge j>essary before sending the patient 
back to bed. This is left in position for a few 
weeks, and after its removal the uterus is 
generally found to be normal in size, shape, 
consistency and j)osition. 

The palliative treatment of retroversion by 
the prolonged use of pessaries is not to be 
recommended, but instruments of the Hodge 
type may be used by way of experiment, or as 
temporary expedients for periods of two or 
three months, if they do not cause pain and if 
they are really successful in keeping the cervix 
up and back, with the fundus in front of it. 
The mistake of pushing a pessary into the 
vagina and leaving the uterus still retroverted 
must be carefully avoided. Instruments can- 
not be used when the uterus is tender or when 
the condition is complicated by prolapse of an 

W. E. FOTnEKGILL. 

PELVIC PERITONITIS {spi. Perimetri- 
tis). Etiology.- I’ej-itonitis originating in or 
limited to tlie pelvis is common in women, and 
until comjmratively recent years was looked 
upon as an idiojjathic affection. It is now 
recognized that all cases arc secondary to some 
primary disease in the pelvis, or to some infec- 
tion, such as tuberculosis, which may reach 
the pelvis from a focus in the abdominal cavity. 
Peritonitis is, then, merely a result of disease, 
and its presence is beneficial in that, by causing 
adhesions, it limits the spread of infection. 

The f(;male ])eritoneal cavity is in direct 
continuity with the exterior through the 
vagina, uterine cavity, and Fallopian tubes, 
and it is largely due to this fact that pelvic 
peritonitis is so common in women. An 
additional reason is that the genital tract 
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contains many organisms in its lower part, and 
after delivery at any stage of pregnancy is 
particularly liable to septic infection. 

The most frequent and most important 
cause is infection from below. When infective 
organisms reach the Fallopian tube in this way 
and set up inflammation, the lumen of the 
uterine end, which is very small, becomes 
occluded by swelling of the mucous membrane, 
and the infected secretions from the tube 
escape into the peritoneal cavity through the 
abdominal ostium and cause peritonitis. Some 
degree of peritonitis always quickly follows 
infection of the Fallopian tubes. Thus the 
causes of salpingitis are the chief causes of 
pelvic peritonitis. 

Salpingitis is a frequent sequel of puerperal 
infection and of gonorrhoea ; it may follow 
other infections of the vagina and uterus, but 
the majority of cases are directly or indirectly 
due to one or both of these conditions. 

The gonococcus in many cases invades the 
tubal mucous membrane and causes a gonor- 
rhoeal salpingitis ; even if this does not occur, 
it may be the indirect cause of salpingitis. 
Other organisms easily gain a footing in the 
cervical glands, the endometrium and other 
tissues damaged by gonorrhoea, and may set up 
salpingitis. Pelvic peritonitis may also be 
caused by direct extension of infection through 
the wall of the uterus itself ; this is most 
frequently seen in cases of virulent puerperal 
infection, but it occasionally follows intra- 
uterine operations. When the abdominal ends 
of the tubes have been closed by inflammation, 
further attacks of pelvic peritonitis frequently 
occur. They arc very common in cases in 
whi(ih the tube contains pus, and without 
doubt arc the result of infection traversing 
the wall of the tube. 


portions lying in Contact vitk 
become adherent. When there hm 
repeated attacks of inflammation, or when etti 
attack has been of long duration, the peritoneid 
adhesions are firm and fibrous. Serous fluid 
is secreted by the inflamed peritoneum, and 
forms small cysts bounded by adhesions ; Ihey 
may be minute, but it is not uncommon to find 
one containing several ounces of fluid. 

As pelvic peritonitis commonly arises from 
salpingitis, there is often a collection of this kind 
in Douglas’s pouch around the abdominal ends 
of the tubes. 


Intraperitoneal fluid is usually absorbed as 
the attack of inflammation subsides, but it may 
persist after all other signs have gone, or may 
become converted into pus. When an intra- 
peritoneal abscess forius it may even then 
gradually be absorbed, or may remain for 
some time without undergoing much change 
or causing serious symptoms. The great 
majority, however, give rise to acute iUness 
with fever and pain, and go on increasing in 
size until ultimately, unless opened, they dis- 
charge into the rectum or pelvic colon, or less 
frequently into the vagina or bladder. In 
rare instances they break through into the 
peritoneal cavity or find an exit through the 
abdominal wall. 


Symptoms. — The onset of an attack is 
marked by severe pain in the lower abdomen 
with raised temperature, rapid pulse and 
frequent vomiting. The acute pain passes off 
within a few hours, leaving tenderness and 
discomfort over the whole abdomen, but more 
pronounced in its lower part. The patient lies 
on her back with the legs drawn up to relax the 
abdominal muscles and relieve the pain- In- 
testinal distension occurs, but is usu^y mode- 
rate in degree. The tongue becomes furred 


There are many other causes of pelvic 
peritonitis which together account for a large 
number of cases. Tuberculous peritonitis is 
more common in the pelvis than elsewhere 
because the infective material tends to gravi- 
tate into the pelvis. Ovarian cysts and cystic 
ovaries are easily damaged, and peritonitis 
may thus result. In the formation of a hsema- 
tocele a mild form of peritonitis occurs, and 
later the blood may be infected from the 
bowel, the peritonitis becoming acute. Pelvic 
peritonitis follows if an inflamed appendix lies 
in the pelvis. It is also commonly associated 
with pelvic cellulitis. 

Pathology. — The peritoneum is inflamed 
and reddened ; it loses its smoothness, and 


and the bowels constipated. The abdominal 
wall over the affected area moves badly on 
respiration, and rigidity and tenderness over 
this area can be detected on palpation. After 
some days a mass can often be felt in the 
lower abdomen. It may be composed of 
matted gut and inflamed omentum or encysted 
intraperitoneal fluid; in the latter case the 
percussion note over it is dull, but in the 
former may be partially resonant. 

On vaginal examination there may be foond 
a swelling in Douglas’s pooch bulgi]^ down tht 
vaginal wall, or swelli^ in the sitoatians ^ ; 
the uterine appendages which will indaeat^ 
cause of the peritonitis. Becorrent 
more or less severity at long or short 
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commonly follow the first attack, especially in 
cases due to salpingitis. If the attacks are 
severe and frequent, the woman becomes an 
invalid, but if mild and at long intervals, they 
may have very little effect on her health. 

In chronic cases dysmenorrhoea, menor- 
rhagia, backache, and discomfort in the pelvis 
are commonly associated with impairment of 
the general health and loss of flesh. The 
patients are incajjable of much physical exer- 
cise, and over-exertion or ex})Osure to cold is 
likely to j)rovoke a fresh attack. 

Diagnosis. — The diagnosis is not as a rule 
difficult ; an attack of acute abdominal pain 
with rapid pulse and raised temperature, 
followed within a few hours by rigidity, tender- 
ness, and poor mobility of the lower part of the 
abdominal wall, is almost proof of the existence 
of pelvic peritonitis. In investigating these 
cases the important ])oint to decide is not, as a 
rule, whether there is peritonitis but what is 
causing it. 

There are, liow'ever, conditions which give 
rise to attacks difficult to distinguish from 
those of pelvic peritonitis, and in cases seen 
some days or weeks after the first attack the 
difficulties may be greatly increased. 

The one most commonly mistaken for pelvic 
peritonitis is tuhal pregnancy with the formation 
of a heematocele bysmall repeated haemorrhages. 
The chief points of distinction are the history 
of menstruation and of bleeding, possibly with 
the passage of a uterine cast, soon after the 
attack. In cases of hamatocelc the fever is 
usually of shorter duration and on a lower level 
than in peritonitis. Later, if the hajuiatocele 
becomes infected, the signs are those of pelvic 
abscess with acute peritonitis. 

Pelvic cellulitis may bo mistaken for pelvic 
peritonitis, but cellulitis is not a painful affection 
and the swelling is unilateral and in the same 
plane as the uterus, whereas in peritonitis it is 
commonly bilateral and posterior to the broad 
ligament, or is definitely felt in Douglas’s 
pouch. With cellulitis there is often an 
indurated collar around the cervix which fixes 
it ; with peritonitis the fixation of the cervix is 
less, and no induration develops in this situa- 
tion unless a secondary cellulitis supervenes. 
Cellulitis usually develops within a few days of 
delivery or operation, while pelvic peritonitis 
is deferred until later in the great majority of 
cases. Rectal examination is valuable in dis- 
tinguishing these two conditions : in cellulitis 
the bowel is often surrounded by indurated 
ij^ue which may narrow its lumen ; in peri- 


tonitis a mass may be felt in Douglas’s pouch, 
but the bowel is not surrounded, nor is the 
mass so hard. 

Torsion of an ovarian cyst, of a pendunculated 
fibroid, or of a coil of gut causes an attack of 
j)ain like that due to peritonitis, though early in 
the attac.k the pain is probably the result of 
injury rather than of inflammation. 

Prognosis. — An attack of pelvic peritonitis 
is always a serious event, and may have 
disastrous effects. 

The underlying inflammations of the tube, 
ovary, and appendix are all liable to be lighted 
up from time to time, and to give rise in this 
way to further attacks. This is extremely 
common in the case of salpingitis, and especially 
so when pus has formed in the tube. 

Recurrence is therefore to be expected, and 
with each attack more adhesions develop, and 
may cause difficulty in the action of the bowels, 
or even give rise to obstruction. 

The iufection from the pelvis may be so acute 
in the first attack that no localization occurs, 
and the patient may die from general peri- 
tonitis. 

Repeated attacks cause ill-health, and may 
reduce the patient to a state of invalidism ; 
constant backache, pelvic pain, dysmenorrhoea, 
and dyspareunia may prevent her from living 
a normal life, 

E\’eiJ when the attacks seem to have ceased 
there is a gioat danger that the adhesions 
formed may have closed the fimbriated ends of 
the tub(‘.s, or surrounded the ovaries in such a 
way as to make tlie patient sterile. Sterility is 
pcihai)S tlie most important of all the results of 
pelvic peritonitis, and probably causes more 
unhappiness than all the others put together. 

Treatment. Preventive. — As most cases 
are du(! to eitli(‘r puerperal or gonorrhoeal in- 
fection of the tubes, many could and should be 
luevented Every precaution should of course 
be taken in conducting labour to prevent 
infection. 

Remedial. — The treatment of pelvic peri- 
tonitis must be determined by the cause and 
severity of the atta(‘L. 

When appendicitis is the cause there is no 
question but that removal of the appendix 
should be undi‘.rtaken sooner or later. If the 
patient is seen within the first two or three days 
of the onset of symptoms, immediate removal 
of the appendix is a safe procedure, and should 
be advised in order to avoid the danger of the 
extension of the i)eritonitis — a common event 
ill appendix cases. When a case resulting 
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from appendicitis is seen four or five days after 
its onset, operation should be postponed until 
the attack has completely subsided, so long as 
the inflammation is localized and the patient’s 
general condition is satisfactory. 

When there is still evidence of spreading 
peritonitis a small incision should be made and 
drainage of the peritoneal cavity established. 

In attacks due to salpingitis there is not the 
same danger of a progressive spreading peri- 
tonitis occurring, and unless the symptoms are 
very urgent, immediate operation should be 
avoided. There are two great advantages to 
be gained, and practically nothing to be lost, 
by waiting. One, that the risks to life of 
operation are much less in a quiescent period 
than during an acute attack ; the other, that 
many attacks subside and leave the tubes 
functional, if not normal, and give rise to so 
few symptoms that operation can be avoided 
altogether. When operation is undertaken in 
the acute stage it may mean the unnecessary 
sacrifice of one or both of the Fallopian tubes. 

At the onset of an acute attack the patient 
must be confined to bed and, when necessary, 
measures taken to combat shock. Hot-water 
bottles should be applied to the limbs, and a 
dose of brandy or a hypodermic injection of 
strychnine may be given. Hot fomentations 
to the abdominal wall are valuable in relieving 


difficult, it is wise to remove the 
structures that are causing the peritod^.' M 
sinus is very liable to persist if the 
source of the inflammation is not removed, ' 
will increase the difficulty and danger of a 
subsequent operation for their removal. 

In those cases in which the symptoms 
subside, operation may still be neoessary. 
When there is obvious enlargement of the 
uterine appendages it is almost certain that 
there will be recurrences of the inflammation, 
and that with each attack the ovaries will 
become more and more involved ; consequently, 
if operation is delayed too long in such a case 
there is a danger of finding it necessary to 
remove the ovaries as well as the tubes. 

Drainage of the abdominal cavity is seldom 
needed, except in cases that are operated upon 
in the acute stage, when the presence of an 
abscess or spreading peritonitis may make it 
necessary. When an intraperitoneal abscess 
forms, it is fortunately often situated in 
Douglas’s pouch, where it may be felt bulging 
forward the posterior vaginal wall. In these 
cases the abdomen should not be opened, but 
the pus should be evacuated and drainage 
established through a transverse incision near 
the cervix in the posterior vaginal 'wall. 

J. P. Hedlby. 


pain. 

With the exception of the rare cases in which 
immediate operation is necessary, the treat- 
ment is directed towards limiting and quieting 
down the inflammation. Absolute rest in bed 
is essential ; the diet should be confined to 
milk lor some days at least ; the bowels should 
be emptied by the administration of an ounce 
of castor oil, and afterwards by a daily aperient. 
Intestinal distension may be relieved by a soap- 
and- water enema, by one also containing an 
ounce of turpentine to the pint, or by the 
rectal tube. Morphia is often necessary for 
the relief of pain, but should be used sparingly, 
the pain being relieved, if possible, by milder 
drugs, by hot vaginal douches, and by fomenta- 
tions to the abdomen. 

With this treatment the acute symptoms in 
most cases gradually subside. If, in spite of 
these measures, the symptoms do not abate 
and the inflammation does not become local- 
ized, operation must be imdertaken. 

At this acute stage opening the peritoneal 
cavity and establishing drainage may be all 
that is safe ; but when the condition of the 
patient justifies it and the operation is not 


PELVI81 FEMALE, MEASUREMENTS 
OF, AND PELVIMETRY.— The size of 
the female pelvis is estimated by a clinical 
method known as “ pelvimetry,” by which cer- 
tain measurements between bony points are 
made, and the capacity of the pelvis deduced 
therefrom. The pelves of all primigravidse 
should be measured some weeks before the 
expected confinement, for it is only by such 
routine examination that certain forms of 
pelvic contraction can be diagnosed early 
enough to avoid a difficult or disastrous 
labour. 

Pelvimetry is both external and internal or 
vaginal. External measurements are made by 
callipers, and furnish a general idea as to the 
size and shape of the pelvis, but an estimation 
of even approximate accuracy can only be 
obtained by internal examination. Should all 
the external finding be normal, it is prob* 
able that the pelvis is normal in me and 
shape ; but any distinct departure of external 
measurements from the normal is an tin* j 
mistakable indication for the more trustworiy^ ; 
internal examination. . 

The principal extenud maasnremeiiii, 
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inferenoeB to be drawn therefrom, are as 
follows : 

1. The interspinous diameter is the distance 
between the tips of the anterior superior spines, 
and is normally about 10 in. (25 cm.). Vari- 
ations of 1 in. (2*5 cm.) are common. 

2. The intercristal diameter is the maximum 
distance between the outer margins of the iliac 
crests, i.e. points about 2J in. (6 cm.) behind 
the anterior superior spines. The usual length 
is 11 in. (27*6 cm.). 

The chief importance of these two measure- 
ments is — (i) that the difference between them 
should be 1 in., and not markedly less, and. 


though the absolute length may vary, the ratio 
should be maintained. Any approximation of 
these diameters to the same figure, i.e. a 
diminution of the difference between them, 
points to some degree of flattening of the pelvic 
brim, (ii) A distinct reduction of these 
diameters, while preserving their relative differ- 
ence, suggests that the pelvis is of the generally- 
contracted variety, (iii) The intercristal dia- 
meter (when measured from the superior lips 
of the crest) is about twice the length of the 
transverse diameter of the brim. 

3. The external conjugate is measured from 
the depression below the spine of the last 
lumbar vertebra and the upper border of the 
s 3 m[iphysis, with the subject lying on her side. 
It is fairly constant at 7J in. (18*7 cm.). Small 
degrees of variation indicate nothing of signi- 
fioanoe, but if this diameter is below 7 in. it 
suggests that the true conjugate is flattened. 
It is the most valuable external diameter. 

4. The antero-posterior diameter of ike outlet 


is 5J in. (13 cm.), and is measured from the tip 
of the sacrum (not the coccyx) to the pubic 
arch. Slight degrees of shortening are usually 
met with in generally-contracted pelves, but 
this diameter is also diminished in the rare 
kyphotic and infantile (funnel-shaped) pelves. 

6. The transverse diameter of the outlet is 
estimated by measuring the distance between 
the inner aspects of the tuberosities of the 
ischia. It is difficult to measure with any 
accuracy, for the bony landmark is not clearly 
defined. The normal length is about 4 in. 
(10 cm.), and it should be measured by callipers. 
It is diminished under the same conditions as 
those which lessen the antero- 
posterior diameter of the 
outlet. 

6. The posterior interspinous 
diameter is the distance be- 
tween the posterior superior 
spines, and is normally 4} in. 
(11 2 cm.). It is diminished 
in general contraction, severe 
degrees of flattening, and in 
those rare pelves where one 
or both lateral masses of the 
sacrum are absent (Naegele’s 
and Robert’s pelves respec- 
tively). 

The internal examination has 

for its chief object the measure- 
ment of the true conjugate. 
In ordinary practice it is usual 
to obtain this indirectly from 
the diagonal conjugate, which is the distance 
from the inferior angle of the pubic arch to 
the promontory of the sacrum. Measure this 
(hTg. 75) by passing two fingers into the 
vagina, so that the tip of the middle finger 
rests upon the promontory, while the radial 
border of the first finger comes in contact 
with the pubic arch. This point of contact is 
marked by the finger-nail of the left index- 
finger, and the right hand is removed from 
the vagina. An assistant then measures with 
a pair of callipers the distance between the 
tip of the finger that touched the promontory, 
and the point of contact with the pubic arch. 
It is only possible to measure this diameter in 
cases of flattened pelvis, on account of the in- 
accessibility of the promontory in the normal 
pelvis. The true conjugate is obtained by sub- 
tracting J-f in., the exact amount to be 
subtracted depending upon the depth of the 
symphysis and the inclination of the pelvic 
brim to the horizontal. This method of esti- 
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mation should give a correct measurement to 
within a quarter of an inch. 

Other internal measurements can only be 
carried out by the complicated pelvimetry of 
Skutch, which is seldom used in this country. 

A. W. Bourne. 

PEMPHIQU8, — The term pemphigus means 
literally a bulla or blister, but it should not 
be applied to every skin afEection in which 
there are blisters. It should be reserved 
particularly for the affections known as 
pemphigus vulgariSy pemphigus foliaceusy and 
pemphigus vegetans, all probably varieties of one 
complaint. It is customary, too, to use the 
term acute pemphigus for certain cases which 
run a very acute course, but which are probably 
of a different etiology, and sometimes that of 
congenital pemphigus for a complaint better 
known as epidermolysis bullosa. Other bullous 
eruptions which have been called pemphigus 
or which are likely to be mistaken for pem- 
phigu'§vwill be mentioned when dealing with 
the diagnosis. 

Pemphigus Vulgaris 

A comparatively rare disease characterized 
by an eruption of clear, tense bullae, widely 
distributed and appearing in crops during 
long periods ; it sometimes has a fatal ter- 
mination. 

Etiology and pathology. — Nothing is 
definitely known as to the cause of this disease. 
It may occur in children and adults of both 
sexes. It is not contagious, and there is no 
evidence pointing to a microbic origin. By 
some it has been thought to be of nervous 
origin, by others due to a toxin or autotoxin, 
but there is little or no evidence to support 
these views. Microscopical examinations show 
that there is a separation by serous exudation of 
the layers of the epidermis at varying depths : 
the horny layer from the prickle-cell layer, 
deeper layers of the jjrickle-cell area, or even of 
the whole epidermis. 

Symptoms and course. — The complaint is 
essentially a bullous affection. In many cases 
the only symptom is the appearance of clear 
tense bullae, widely distributed over the skin 
surface, which come out in crops during a 
period of weeks or months. In many cases 
there are at first, or even throughout the illness, 
no constitutional symptoms and no rise of 
temperature, but in others the temperature 
rises with each successive crop of bullae. In 
longstanding cases, or when the eruption is 


extensive, the patient wj be 
discomfort or by septic abeoiptien 
secondarily infected areas. In emne 
there may be troublesome itching, but ' 
symptom is unusual. 

The bullae arise suddenly, generally without 
any apparent antecedent or surrounding eiy^ 
thema ; but sometimes there is first noticed a 
circumscribed patch of redness upon which 
small clear vesicles may appear in clusters and 
subsequently merge into one large bulls. The 
walls of the bullas are thin, so that they may 
become accidentally broken by pressure, leaving 
a flaccid bulla or an excoriat^ area. 

Other bulls may become turbid owing to 
infection by pus cocci. The bulls heal without 
leaving a scar. In cases of extensive eruption 
they may be so large or so closely placed 
that very large excoriated areas result. The 
disease often involves the mucous membranes 
of the lips and mouth and throat, and in some 
cases begins in these parts, and for a long time 
may be limited to them. In rare instances 
the conjunctivsB are involved. The size and 
number of the bullee vary in different oases 
from small scattered lesions to large bullas 
covering nearly the whole skin surface. The 
course of the disease may also vary greatly, 
and, mild or severe, it may be of a few weeks* or 
months’ duration to many years. 

Diagnosis. — In the presence of a bullous 
eruption one should not at once diagnose 
pemphigus. The possibility of a bullous erup- 
tion being a streptococcal impetigo should j be 
considered. In young children, and in adults 
in hot weather or in tropical climates, a 
streptococcal impetigo may be widespread over 
the body and limbs and bullous in character, 
particularly when occurring as a complication of 
scabies. It is only after one has had an oppor- 
tunity of watching the appearance of new 
bullee in spite of treatment by baths and 
antiseptic applications that it is possible to 
exclude a streptococcal infectiont The affec- 
tion known as pemphigus neonatorum, a bullous 
eruption which may appear in an in^t a lew 
days after birth, is actually a streptococcal 
impetigo and not a true pemphigus. In chil- 
dren lichen urticatus may sometimes become 
bullous and simulate a pemphigus. It shoidd 
be remembered also that iodide of potassiiim, 
and sometimes bromide of potassium, may gNit: 
rise to an eruption which is bullous in i|j|i 
earlier stages. ; 

Prognosis. — The majority of oases, 
about 75 per cent., get weU in the ooma A^H 
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weeks or months under proper treatment. But 
relapses are common and in some cases the 
disease persists with remissions and exacer- 
bations for many years. In a few cases it is 
rapidly fatal, and in others death may take 
place after several months or years. In child- 
hood the disease is of less grave prognosis than 
in adults, and a fatal termination is rare. In a 
few instances the disease passes from a 
pemphigus vulgaris into a pemphigus foliacciis 
or a pemphigus vegetans. 

Treatment.— An essential part of the treat- 
ment is to keep the lesions clean by means of 
baths and mild antisc^ptic lotions, and as much 
as possible to avoid small injuries. In recent 
cases, and in longstanding cases where the 
eruption is at all extensive, the patient should 
be kept in bed. Nothing is more conducive to 
recovery than cleanlin(iSR and rest in bed. Bran 
baths or baths of normal saline (10 oz. of 
common salt to a 20- gallon bath) are better 
than medicated baths, and the simf)lest greasy 
applications should b(j employed, such as 
almond oil, liquid vaselin, or vastilin with the 
addition of zinc oxide, 1 dr. to the ounce. 
Butter-muslin dressings, and in extensive cases 
butter-muslin jackets and irous<‘rs, jnay be 
worn over the ointment and removiul by being 
soaked of! in the bath. 

Internally, ar.s(-ni(; has an undoubted in- 
fluence for good in many cas<!s. It will often 
be found that a case which improves only 
slowly under local treatment, or in which fresli 
lesions appear, quickly im])roves with small 
doses of arsenic, 3-5 min. of liquor arscnicalis 
three times daily in wnter, after meals. Some- 
times a case will improve with intravenous 
injections of neosalvarsan when arsenic by the 
mouth has little or no eflect. Jn severe cases 
opium, in small doses of the tincture, reliev(;s 
the patient of discomfort, and appears even to 
have a retarding effect upon the eruption of 
fresh bullse. Of recent years the intravenous 
injection of human blood, either from another 
patient, or the blood withdrawn from the 
patient’s arm and reinjected (haem autogenous 
injection) has been advocated. In most cases 
it fails, but occasionally it has a decided curative 
result. 

Pemphigus Foliaceus 
A rare disease characterized by flaccid bullae 
of universal or almost universal distribution. 
It is often of many years’ duration. Nothing 
is known as to its cause. Sometimes it follows 
a typical pemphigus vulgaris, and sometimes 
the bulls are flaccid from the first. Owing to 


the scanty exudation of fluid, the bullae are 
generally little evident, and only discovered on 
careful inspection. The whole skin surface 
becomes covered with scales and thin crusts, 
which separate into lamellae with fissures or 
weeping cracks between them. Many cases 
are mistaken for dermatitis exfoliativa, and the 
bullous nature of the eruption is discovered 
only after the case has been long under observa- 
tion. The mucous membranes of the lips and 
of the mouth may show extensive excoria- 
tions, and the nails become thin and furrowed. 
Sometimes improvement takes placjc for con- 
siderable periods and the lesions become limited 
in extent with apparently heal thy areas between, 
though on the skin which appears healthy it 
may be generally found that the epidermis can 
be slid off by firm pressure of the finger 
(Nikolsky’s sign). The patient may eventually 
be worn out by the continuous discomfort or be 
poisoned by septic absorj^tion and die during 
an exacerbation. 

The treatment is as for pemphigus vulgaris. 

Pemphigus Vegetans 

This also is a rare disease. It begins usually 
as painful excoriations in the mouth or on 
the lips, or in women in the vulva, followed 
after a time by bullse on the skin. The bulles 
break and their base becomes covered with 
})a|)ilIomatous vegcjtations. They are often 
most abundant, and the vegetations largest, in 
the genital folds, the axillae, at the bends of the 
elbows, or in other folds and flexures. The 
lesions give rise to much j)ain and to offensive 
discharges, The disease is invariably fatal, 
and little can be done to stay its progress. The 
final state of these patients is pitiable, for they 
bec.ome covered with painful fungating sores, 
discharging an offensive-smelling pus. Such 
cases are sometimes mistaken for syphilis with 
condylomata and the eruption is greatly 
aggravated by the administration of iodides. 
Until the final stages, much can be done to 
alleviate the patient’s sufferings by careful 
nursing, by baths and by antiseptic dressings, 

Acute Pemphigus 

A few cases of acute pemphigus have been 
described, generally in butchers, or as the result 
of a wound when cutting meat or handling 
hides. The patient becomes quickly covered 
with large, clear, tense bull®, is feverish, de- 
velops albuminuria, vomiting, and diarrhoea, 
and generally dies in the course of a week 
to three weeks. A diplococcus has been 
508 
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cultivated by Demme and Bulloch. A few 
cases have recovered with large doses of 
quinine. 

Epidermolysis Bullosa 
Congenital pemphigus is of rare occurrence. 
There is an extraordinary vulnerability of the 
skin, so that blisters are produced by slight in- 
juries. The condition is usually present soon 
after birth, and lasts through life. It is heredi- 
tary, and may affect more than one member of 
the same generation. The bullae occur mostly 
upon parts which are the more exposed to alight 
injuries, particularly upon the hands and feet, 
the elbows and the knees ; they may appear 
also in the mouth. They are sometimes 
haemorrhagic, may become infected by pus 
organisms, and generally leave scars. The 
nails are eventually deformed or destroyed. 
“ Epidermic cysts ” may occur at the site of 
former lesions, in the form of small jiin-point 
to pin-head sized opaque white granules. The 
general health is unaffected. The cause is 
unknown. Anatomically the complaint is de- 
scribed as a keratolysis. Patients affected with 
this disease are only free from lesions when 
carefully protected. When they occur, lesions 
must be carefully dressed, and pains must be 
taken to avoid secondary infections. 

H. G. Adamson. 

PENTOSURIA (see Urine, Examination 
of). 

PEPTONURIA (see Urine, Examination 
op). 


PERICARDITIS ^PeiicaiiaitiB ig 

garded as one of the most serious Afieotidn^ ^ 
the heart. If we exclude {Assive effusidll^ 
and those due to an unexplained cause as iU' 
cancer, it is a result of infection. We must, 
however, avoid the tendency to look upon peri- 
carditis as a disease in itself, and realise that 
it is often only one result of an infection that 
damages the entire heart. Undoubtedly it may 
be the dominant one, as in pyopericaidium.' 
In rheumatism, on the other hand, though 
always a grave occurrence, it may bo only one 
factor in the production of the heart disease. 

There are two cardinal dangers in an attack 
of pericarditis, which must claim first consider- 
ation : one is the concomitant damage to the 
myocardium, the other the possibility of a large 
pericardial effusion. Of these two, the one 
that is peculiar to the lesion is pericardial 
effusion, and both on this account and because 
the distinction between cardiac dilatation and 
pericardial effusion is one of great importance 
in the treatment, some introductory details 
will first be given of the clinical evidence of a 
large pericardial effusion. There is obviously a 
grave risk incurred if by mistaking for an effu- 
sion a severe cardiac dilatation a needle is 
introduced into the heart itself. 

Clinical signs of a large pericardial 
effusion. — In exceptional cases, and more 
jiarticularly in childhood, there may be distinct 
bulging of the intercostal spaces on the left side 
over the pra3cordial area, and an undulatory 
impulse may be visible in the 3rd and 4th 
intercostal spaces. In addition to the diffuse 
heart-beat, the hand may detect on palpation 


PERIANAL ABSCESS. — An abscess sui)er- 
ficial to the exUirnal sphincter in the perianal 
region. It may result from any source of 
irritation round the anus. External piles may 
thrombose and suppurate, a fissure may allow 
stiptio organisms to enter the adjacent tissues, 
and general want of cleanliness may predis^iose 
to the condition. A throbbing pain is felt near 
the anus, and tlie patient has pain on dcfaeca- 
tion or on sitting down. Examination shows 
a painful swelling, often red and fluctuating, 
near the anus. Fomentations may be applied 
for a day or two, but as soon as pus has been 
formed the abscess should be lanced freely by 
a cruciform or a T-shaped incision. 

Zachary Cope. 

PERIARTERITIS (see Arterial Degener- 
ation). 


an increased resistance over the pericardium, 
and percussion gives a dull wooden note the 
more striking by its contrast to the surrounding 
pulmonary resonance. This dullness exten£ 
beyond the impulse, upward into the 2nd left 
intercostal space or even higher, and to the 
right considerably beyond the right inargin of 
the sternum, extending from above obliquity 
downward and outward. The cardiac outline, 
when mapped out upon the chest-waD, 
sembles that of a pear with its stalk direoted 
upward. The rapid development of this outhbe, 
when coupled with other signs, is veiy sagMh 
tive of the development of an effusion. The ' 
occurrence of marked dullness in the 6th inter- 
costal space on the right side in the oaxdki^ 
hepatic angle, a sign (Rotoh’s) which ^ 

be sought with the patient in the ortheppiiii^^ 
position, has been much discussed/' 
certainly present also in cases of 
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dilatation of the right auricle. The auscultatory 
sign, which, when it can be accurately observed, 
is in the writer’s opinion the most suggestive, is 
the gradual disappearance of the cardiac sounds 
B3mchronouBly with the progressive increase in 
the area of prsecordial dullness. When this 
sign is fully developed the impression given is 
that the heart has been lost. 

The next group of signs, the pulmonary, is 
more easily demonstrated in childhood, and 
concerns the posterior part of the left side of 
the chest. Any primary lesion of the lung or 
pleura must first be excluded. There is impair- 
ment of the percussion note, which is sometimes 
tympanitic in quality, extending from below 
the inferior angle of the left scapula downward 
towards the left axilla. In the middle of this 
area is a band of absolute dullness reaching to 
the vertebral column and, according to Ewart, 
eirtending even over to the right of the middle 
line. This stretches from about two finger- 
breadths below the scapula to the same distance 
above the lower border of the left lung. Over 
this area tubular breathing, and sometimes 
bronchophony or segophony, are audible, but 
there are no moist sounds. If the patient is 
placed in the genuj)ectoral ])<)sition these signs 
diminish, for the pulmonary collapse to which 
they are due is relieved by the altered j)osition 
of the heart. 

Peculiar attitudes may be assumed in co|)ious 
pericardial effusion. In some cases, as Hirtz 
has emphasized, the i)atient leans forward with 
the elbows on a bed-rest and hands on the ears. 
This is not distinctive, for it is met with in oth(?r 
cases of severe heart disease, and in particuki-, 
those with extensive jHiricardial adhesion. In 
exceptional cases the genujjectoral jjosition lias 
been adopted, and this llirtz believes to be 
symptomatic of a severe effusion. The relief 
given to the posterior part of the lungs by these 
positions is obvious. 

Among the rare events in severe effusion is 
paralysis of the recurrent laryngeal nerves on one 
or both sides. Whether the cause is direct 
pressure or involvement of the nerve-fibres in 
concurrent mediastinal inffamniation, it is not 
easy to decide. Again, involvement of the 
phrenic mrve may cause a most distressing 
paroxysmal cough, pressure on the a sophagus 
severe dysphagia, and implication of the vagus 
obstinate vomiting. All these events are 
exceptional. 

Radiography may afford conclusive proof of 
a pericardial effusion by the demonstration of 
two shadows, a darker one of the heart and a 


less opaque one, clearly limited by the peri- 
cardial sac, due to the surrounding effusion. 

These signs, together with orthopnoea, cyan- 
osis, or livid pallor, and a rapid pulse of small 
volume, give us a clear picture of a large 
pericardial effusion. The pulsus paradoxus has 
been recorded in large effusions, but is not a 
sign of real value. 

A very important aid in diagnosis is the 
occurrence of pericardial friction, which may 
remain evident even when there is much exud- 
ation. Those who are acquainted with the 
difficulty of the diagnosis of pyopcricardium 
will realize the great aid that pericardial friction 
gives in the diagnosis of pericardial disease. 

Pericardial effusion and acute cardiac 
dilatation. — Clear though the picture may be 
in a classical example of pericardial effusion, in 
practice the distinction from an acute and 
severe dilatation may cause great difficulty. 
For this there are several reasons. Thus, severe 
dilatation may produce a very wide area of 
pr» cordial dullness, and an outline closely 
resembling that produced by a pericardial 
effusion. The cardiac sounds may become 
feeble and faint in acute dilatation, and on the 
ofher hand may be heard distinctly when, with 
a large effusion collecting posteriorly, the heart 
is pushed forward against the chest- wall. If, 
together with cardiac dilatation, there is also a 
much thickened and adherent pericardium the 
diagnosis becomes almost impossible. Again, 
when the radiogram shows a wide shadow but 
does not indicate clearly the less opaque area, 
corresponding to an effusion, around the darker 
shadow of the heart, the iiiter 2 )retation will 
need as much care as the clinical signs. The 
pulmonary signs recorded above may also be 
produced by the pressure of a much enlarged 
heart without any accompanying effusion. If, 
however, we have the opportunity of studying 
ill any i)articular case the march of events from 
ail eaily ])eriod in the illness, we are much 
assisted by the constant dullness over the 
pra‘cordium and the daily fading of the cardiac 
sounds in acute pericardial effusion. 

In all cases of difficulty we have not only, 
then, to weigh the clinical signs, but to combine 
with this our knowledge of the particular 
tendency of tlie various infective processes to 
produce pericarditis and dilatation. Lastly, 
we have again to study the character of the 
infection when, having decided that an effusion 
is present, we turn to the question whether it 
is serous or suppurative. 

Pathology. — The pathology of pericarditis 
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is in itself simple. The infection carried in the 
pericardial circulation— -exception being made 
for cases arising by direct extension from 
neighbouring viscera — produces an inflamma- 
tion commencing first in the subendothelial 
tissues of the visceral and parietal layers. If 
the infection is mild a mere roughening of the 
opposed surfaces may result ; if more severe, a 
considerable serous effusion ; if very acute, a 
bloodstained effusion ; if severe but less acute, 
a fibrino-plastic or purulent exudation, as the 
case may be. If it is chronic but of low viru- 
lence, great thickening of the pericardial tissues, 
with more or less extensive adhesions, is the 
result. 

In the severe cases the inflammation may 
spread to the mediastinal tissues, and in 
rheumatism the pleurae are frequently found to 
be affected where they overlap the pericardial 
sac. 


followed by peHcaiditis wilk 
uraemia, but it is clearly « difficult 
exclude with certainty the posidliUity 
superadded infection. This variety okMi^ 
resembles in its behaviour rheumatic porioac* 
ditis. Pericarditis due to malignant disease 
resolves itself as a rule into a study of perioardial 
effusion. 

We may now consider the different varieties 
of pericarditis. 

Rheumatio Pericarditis 

With few exceptions, pericarditis means a 
severe cardiac infection. The exceptions are 
robust children of about 12, who sometimes 
develop a transient pericarditis, which appears 
to leave the heart almost undamaged, and .is 
even unaccompanied by definite endocarditis. 

Again, pericarditis is more frequent in a 
recurrent than in a first attack of rheumatism. 



When there is resolution, recovery with a 
degree of adhesion dependent upon the extent 
and severity of the inflammation will result, and 
in three months after a severe rheumatic peri- 
carditis, a general adhesion of some strength 
may occur. Another condition not very fre- 
quent, but nevertheless well recognized, is the 
result of a chronic relapsing inflammation. It 
is associated with a similar process in other 
serous membranes, notably the pleurae and 
peritonemn, and on this account is termed 
multiple serositis. This condition differs from 
“ adherent pericardium ” in that, together 
with the occurrence of adhesion due to former 


If it occurs in a first attack in a young child it 
is not infrequently fatal. As would be expected, 
it is much more usual in childhood ; in fatal 
rheumatism under 12 years of age some lesion 
of the pericardium is present in 86 per cent. 

Although pericarditis may occur in a first 
attack without endocarditis, it is so unusual 
that one suspects the diagnosis. Among the 
post-mortem records of the Hospital for Sick 
Children there is none of such a condition. In 
addition to endocarditis, the myocardial changes 
described in the article Myocarditis must 
always be remembered. There are all degroes 
of virulence, and also different types of viru- 


attacks, there are signs of recent activity. In 
the writer’s experience, the chief cause of this 
process is tuberculosis, although some cases 
would appear to be rheumatic, and others are 
of uncertain nature. 

Etiology. — Many infections attack the peri- 
cardium, but the symptoms closely resemble 
one another, and for the purposes of this 
article the most important examples are the 
rheumatic, which illustrate all the chief points 
of a non-suppurative pericarditis ; the pneu- 
mococcal and septic streptococcal and staphy- 
lococcal infections, which illustrate pyoperi- 
cardial effusions, and multiple serositis. In 
renal disease apart from hydropericardium the 
pericarditis is usually the result of an infection, 
although some authorities consider that toxae- 
mia in renal disease may produce a pericarditis, 
and in particular the dry form — quite apart 
from the presence of any infective agent. 
In support of this view it has been shown that 
ligature of both ureters in animals has. been 


lence. The fulminating cases are unmistakable, 
but the dangerous relapsing persistent forms 
are deceitful in their course. 

Possibly it is not quite realized how fre- 
quently a heemorrhagic effusion occurs in 
actively virulent cases, for the fibrino-plastic 
type with the shaggy coating of lymph on the 
opposed pericardial surfaces is undoubte^y 
much better known. Another form, in which 
there is great thickening with nodular deposits 
in the parietal pericardium and but little exuda- 
tion, also deserves thorough recognition. 

As a rule, there is some effusion, but a large 
quantity — ^half a pint, for example — ^is nnnsoal 
in childhood. It is probably correct oon- 
siderable effusions are more frequent in young 
adult life. We should not then act upon the . 
diagnosis of a large pericardial effusion in 
rheumatism without the strongest possihlf 
clinical evidence. Adhesions of a greater 
less extent are the usual results of a 
pericarditis, and in those, oases ii| vMph 



PERICARDITIS 


adhesions are external and implicate the 
mediastina and surrounding pleurse they add 
greatly to the gravity of the illness. 

Symptomatology. — The most severe cases 
of pericarditis may begin with somewhat 
unusual symptoms such as shivering, vomit- 
ing and diarrhoea, pointing to grave infection. 
There may be cardiac symptoms from the first, 
or a sore throat followed by arthritis or cho- 
rea and then pericarditis. The temperature is 
usually, but not invariably, raised, and during 
the attack all the manifestations or rheumat- 
ism may develop, including the subcutaneous 
nodules. Pain over the prsecordium, short- 
ness of breath with quick respiration, and a 
rapidly progressive anaemia combine t-o give 
an aspect of serious illness, and are a sure 
indication of severe carditis. Pericarditis, how- 
ever, may also occur at this stage with so few 
signs of urgent illness that its discovery comes 
as a complete surprise. 

Wynter and others have directed attention 
to inJiibition of the action of the diaphragm in 
the early stage of the disease, particularly in 
cases with an acute and very painful onset. 
The physician in such cases is liable to be led 
astray by this sign and to seek for some acute 
abdominal catastrophe. 

In adult life the general symptoms of toxaemia 
are not so striking, but the local pain and dysp- 
noea are sometimes even more definite, and 
mental disturbance, consequent in part upon 
the realization that the heart is affected, is 
much more evident. Delirium is not a frequent 
symptom, though sometimes in children it is 
associated with a rapid development of chorea. 
It is important in such cases to exclude the 
possibility of sali(;ylate poisoning. Orthopnoea 
is the rule in adults, and is frequent in children, 
but it is nev(5rthcl(;ss surprising in some cases of 
general pericarditis to find the patient lying 
down with comfort. Cough of a most harassing 
character may develop in the later stages, more 
particularly when the pericarditis is severe but 
subacute. Pleuritic pain may add much to the 
suffering. Although the temperature is raised, 
the range is usually moderate, and in the last 
stages in the young may for some days fall 
below the normal line, although active lesions 
are present. This is a grave sign. 

Pericardial friction is very frequent. In 
14 first attacks and 11 acute attacks super- 
vening upon former pericardial disease, it was 
present in every case ; and in 34 examples of 
localized recent pericarditis it was detected in 
22. Eighty per cent, would probably be a low 


estimate of its frequency. It is therefore a 
sign of the utmost value, which shows itself 
early in the illness, although an excited action 
of the heart and rapid dilatation may warn us 
of its probable appearance some days before its 
actual detection. It is usually discovered by 
listening over the base of the heart. In severe 
cases the friction rapidly becomes audible over 
the whole pericardium, but it is quite excep- 
tional to detect it posteriorly. The to-and-fro 
character of the sound is usually audible, but 
sometimes a systolic or diastolic sound only can 
be heard, and in full inspiration even this may 
be difficult to detect. In all such cases of 
difficulty the patient should be re-examined 
while leaning forward. 

In the early stages the friction sound is 
usually soft, but when the process is subsiding 
it may be harsh and grating. Tenderness over 
the prsecordium may require that percussion be 
very gentle. The most frequent course, after 
the detection of the friction and dilatation of 
the heart, is for the cardiac sounds to become 
fainter, and an accompanying mitral murmur 
due to endocarditis, which is almost invariable, 
may now be almost inaudible. Most probably 
this marks a stage of moderate effusion, but it 
must not be interpreted as meaning that the 
wide area of prsecordial dullness is thus pro- 
duced ; it is a factor in this, but as a rule only 
an inconsiderable one. For a while the friction 
may disappear, but it need not do so even when 
there is a large effusion. As the pericarditis 
resolves, friction may again become obvious, 
but praecordial tenderness and pain disappear. 

The pulse from the first in severe cases is 
rapid, and its tension low. A progressive in- 
crease in rapidity is a serious sign, and a striking 
diminution in the volume is suggestive of a 
considerable effusion. 

The course of rheumatic pericarditis is very 
uncertain, and not unlikely to be marked by 
periods of remission and exacerbation for which 
we can find no explanation other than that the 
foci of inflammation in rheumatism appear to 
complete their cycle of changes at different 
rates. It does not follow that several re- 
crudescences will necessarily produce a grave 
condition, for the true gravity of the acute 
cases lies in the destructive myocardial changes 
which may prove fatal without a prolonged 
pericarditis. Increasing anaemia, lividity, a 
subnormal temperature, vomiting and restless- 
ness, a rapid, feeble pulse, with a wide area of 
prsecordial dullness, oedema of the face and 
lungs, enlargement of the liver, moderate 
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dropsy and albuminuria, are indications of a 
fatal event which may ultimately be sudden. 

The severe cases of the more chronic type are 
recognized by the persistence of fever, great 
enlargement of the heart, continual pericardial 
friction, and signs of failure in compensation. 
Such cases may run a prolonged course of many 
weeks or even months, but long before death 
actually occurs it is apparent that the heart 
is hopelessly damaged. The writer looks upon 
some of these cases as examples of a malignant 
pericarditis comj)arable to the rheumatic form 
of malignant endocarditis, and the condition 
of the pericardial tissue after death affords 
palpable evidence of the severity of the local 
disease. 

The existence of previous valvular disease in 
pericarditis is always important, because the 
damage to the myocardium during the attack 
may upset completely a previous compensation. 
One of the most striking proofs of this is the 
supervention of repeated attacks of anginal 
pain after acute pericarditis. 

Diagnosis. — The diagnosis of rheumatic 
pericarditis is not as a rule difficult, on account 
of the fr(5({uency of pericardial friction. In 
some (jascs this sound at first may simulate 
closely that produced by a to-and-fro aortic 
murmur, but it is only a passing resemblance, 
and is soon distinguished by its superficial 
cliaracter and general distribution. If the 
anterior part of the pericardium is adherent 
and the inflammation posterior only, no friction 
may be detected. Undoubtedly, then, we find 
from time to time at necropsies undetected 
pericarditis, but the practical importance of 
this is much diminished by the fact that in such 
cases it has been recognized that there has been 
acute myocardial failure, and the question 
whether or not the pericardium has been also 
implicated has had no practical bearing upon 
the treatment, unless a large effusion has been 
overlooked. 

The distinctions between acute pericarditis 
with much effusion and dilatation have been 


case ovei the age of 20 was leowded 
pericarditis. In general terma, l^e ^ 

the child the graver the pzognosb as to fiA ^ 
Severe chorea is a dangerous oomidioation. 

The prognosis as to the patient’s future must 
depend entirely upon the signs of failure of 
compensation that date from the illness, and 
in each case we have to weigh the evidence as 
to the cause of this failure. Is it primarily 
myocardial, is it the combination of valvular 
disease and increased myocardial weakness, or 
is it the added difficulty of external pericardial 
adhesions ? 

Again in general terms, the occurrence of 
pericarditis marks a downward step in the 
patient’s general health. There are, however, 
exceptions which declare themselves by the 
usual signs of recovery of good compensation* 
and we should avoid taking a gloomy view of 
any case until the facts force this attitude 
upon us. 

Treatment. — The general principles of treat- 
ment are identical with those for rheumatic 
endocarditis (see Endocarditis). In addition, 
there are special indications which require 
consideration. The first of these are local 
measures for controlling pain, among the most 
important of which are the ice-bag, leeches, 
blistering, and hot applications. With skilled 
nursing and a child or adult of ordinary strength 
I favour, the ice-bag used continuously with all 
the usual precautions. This gives great relief 
to pain and, when it is properly adjusted and 
the symptoms are watched by competent nurses, 
is usually well borne. Undoubtedly, adults are 
more tolerant of the cold and consequent dis- 
comfort which at first result than are children. 
Lees believed the ice-bag to have, in addition, 
some curative action. Leeches also relieve 
the pain, and, when there is clear evidence of 
dilatation of the right side of the heart, have an 
additional value in the withdrawal of blood. 
Five may be applied to the prsecordium. Both 
leeching and blistering make the exact examin- 
ation of the heart rather more difficult. The 


already considered (p. 510). 

Prognosis. -Pericarditis is the lesion that 
most frequently coincides with fatal rheuma- 
tism, and it is almost invariable in the fatal 
first attacks in childhood. In 250 fatal cases 
of^rheumatism under 12 years of age, 24 per 
cent, were apparently first attacks, and all had 
acute pericarditis. 

In a series of 100 fatal cases in which 22 were 
first attacks, 16 occurred under 7 years of age. 
In 100 cases over 12 years of age, only one fatal 


clearest indication for blistering would be the 
diagnosis of a considerable serous effusion of 
some duration, the result of a mild general 
pericarditis. It seems very unlikely that a 
fibrino-plastic exudation would be infltt^ieed. 

In delicate patients, warm applications of the 
antiphlogistine type or light poultices are ofteti , 
the safest and most comforting. ^ 

Internal remedies are often needed in ad£tltol^^| 
to these measures, and morphia and l 

tions of opium are invaluafade at all agto « MB 
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relief of severe pain, restlessness, and mental 
distress. With these the bromides can fre- 
quently be combined with advantage. Chloral 
for insomnia is not in the writer’s experience 
unsafe in childhood when given with care. 
The intravenous injection of collargol or 
electrargol has been advocated, but the evi- 
dence of their value is not convincing. 

The surgical treatment of effusion is another 
special point. 1 have seen ojKUiing of the 
pericardium undertaken in the acute stage 
before any considerable amount of effusion has 
been diagnosed. In every case this diagnosis 
was verified by the liberation of some quantity 
of fluid, and recovery followed. Kevertheless, 
1 am not convinced that recovery was obviously 
assisted, and such operations are fraught with 
anxiety. Were it ])ossible to (d)taiji from the 
exudation some spciiific. vac.cinc of proved 
value, th(^ risk might b(i worth taking, but 
at present no such vaccine has b(‘cn obtained. 
When all signs i)oint to a large effusion and 
its liberation is urgent, I am in favour of 
incision ratlier tlian paraccjitesis of the jieri- 
cardium, on account of the fibrino-plastic 
character of the effusion, unless the patient 
is too ill for the more serious ojieration. The 
value of salicylate of sodium is considered in 
the article 1{hki;matism, Acu^te. T repeat 
here my own view upon this j)oint, whicli is 
to einjdoy moderat(^ doses for the relief of 
painful arthritis or ffbrositis, and not to push 
the drug with the intention of. obtaining a 
massive “ specific ” effect. 

Ill the use of digitalis or strophantJius, it is 
important, i)articularly in cases in childhood, 
not to disturb the digestion. These drugs have 
little effective value when the myocardium is 
acutely injured, aud vomiting, onc(? started, 
may mark a downward step. Tliere are excep- 
tions, as for example when the acute process 
has subsided and yet the heart requires some 
tonic effect , cautious trial may then show that 
the drug is well tolerated. Strychnine is help- 
ful, ))ut is not indicated when tlu^ action of 
the heart is much excited. Some of the best 
recoveries from pericarditis are the result of 
excellent nursing, the gentlest jcmedics, and 
the least disturbance of the patients. 

I have treated ten cases of pericarditis with 
polyvalent antistrcptococcal serum, and five 
with an anti-rheumatic serum, during the last 
fifteen years, but the results were quite incon- 
clusive. Efforts have been made with cam- 
phorated oil, liquid paraffin, and sterilized air 
to prevent adhesion, but 1 have no experience 


of these methods, and would dwell on the 
gravity of adhesion as largely due to external 
and not internal pericarditis. It must not be 
forgotten that camphor in large doses is highly 
toxic. 

1 advocate, especially in childhood, a freer 
dietary than is orthodox in rheumatism. In 
the acute stage patients arc often very ill, and 
milk suitably diluted, given with or without an 
invalid food, is indicatcMl, but chicken tea or 
mutton broth, or a jnixture of the two, is also 
permissible if some change or stimulant effect is 
needed. In the later stagers I am convinced that 
eggs, fish, chicken, if these latter be digested, 
are allowable, and I have jK^vor seen in child- 
hood, the time when the most classical rheu- 
matic affections are met with, reasonabh'. 
evidence that diet has any deleterious effect 
upon the course of the disease. The only 
thing to be considered is : Can the patient, who 
requires gcmcrous nourishment as soon as 
possible, digest tlie solid food ? Alcohol in the 
form of brandy or, for adults, possibly whisky 
is a valuable drug when the pulse is weak and 
the vitality low. 

Convalesoence must bo slow, for it takers 
montlis for the inflammatory changes in the 
pericardium and heart-wall to lical after a 
severe attac-k. The methods arc those used 
for endocarditis, and the principle of testing 
each forward step, before another advance, is 
identical (.vec Endcxjaiiditis). 

It should be pointed out that some authori- 
ties are in favour of dealing with peri(;ardial 
effusion at an eaily date when well diagnosed. 
In suppurative pericarditis this is clearly the 
correct procedure;, but 1 advocate caution in 
the rheumatic cases, because cardiac dilata- 
tion is a much gi’catcr factor in this form, and 
also becjause in the majority of cases Nature 
deals with tin? effusion herself. There seems 
no sound reason to beli(;ve that the removal of 
the fluid wdll diminish adhesion, seeing that the 
worst examples of this complication are the 
result of a chronic pericarditis with little or no 
free fluid but with great damage to the peri- 
cardial tissues. 

yuri'URATIVE PERICAIIUITIS 

This provides one of the most dangerous 
forms of heart disease and yet one of the most 
difficult to detect. The frequent absence of 
pericardial friction and the presence of other 
severe intrathoracic lesions account for this 
difficulty. 

Pneumococcal, streptococcal, and staphylo- 


514 



PERICARDITIS 



coccal infections are those of chief importance) not hopeless if surgical methods axe ado}rt|>d« 
and the first of these is the most frequent. In many cases in small children, even if acoxcetti 

Pericarditis may arise as an event in a diagnosis is made, the condition of oackeoda 
general septicaemia, or may complicate an and small amount of exudation make surgloal 
osteo-myelitis, but in these septic processes the procedures very unsatisfactory, 
pericardial lesion is rapidly fatal. Treatment. --Apart from palliative measuxes, 

The pneumococcal form may be less virulent, and the employment of vaccines with or without 
though it is always a dangerous condition. It an initial dose of antiserum after operation, 
is more frequent in childhood. Early child- the treatment is surgical. It may be well to 
hood esjM‘cially is most liable to pyopericnrdiuni, describe here Marfan’s method of paracentesis, 
and 84 per cent, of the cases occur under 1 years Marfan’s puncture is made with a cannula and 
of ago. The pathological processes in all forms trocar such as is used for lumbar puncture, 
are those of a suppurative inflammation begin- The tip of the ensiform cartilage is defined and 
ning in the pericardial tissues. In childhood the needle inserted in the middle line, directly 
about 55 per cent, of the cases are associated below it. The needle is then passed upwards, 
with empyema on one or both sides, 31 per grazing the under surface for about | in., thus 
cent, with acute j)ncumonia and pleurisy, avoiding the peritoneum, and finally obliquely 
Although the j)ericardium may be affected by backward through the subperitoneal tissue, 
direct extension, it is ?noro probable that in between the sternal attachments of the dia- 
most cases the pericarditis arises independently, phragm, into the extrapericardial tissue, finally 
The exudation may vary from a scanty film entering the base of the pericardium as it reste 
spread over the endothelial surfaces to a large upon the diaphragm. 

collection distending the sac ; the heart docs Blechmann points out two contraindications 
not show the dilatation ni<‘t with in the to this route : (1) much abdominal disten- 
rheumatic form. sion in the epigastric region, (2) considerable 

The symptoms arc often indeterminate, thoracic deformity. 

Persistent raj)idity of the pulse, irregular out- West advocates paracentesis below and 
breaks of fever, extreme illness, orthopnoea, external to the impulse, after defining the 
dyspneoic attacks and syncoj)e are among those praecordial dullness, which in these cases ex- 
most frequently recorded. Occasionally a soft tends beyond the impulse. Another site for 
evanescent friction may be audible, but the paracentesis commonly used is the 4th or 5th 
most conclusive signs are those of peri(;ardial left intercostal space just external to the left 
effusion which have been already described margin of the sternum. 

(p. 509). Where possible, radiography may be Paracentesis when the diagnosis is doubtful 
of the greatest value. is a serious undertaking, as fatal cases from 

It is difficult to estimate the duration of the cardiac pimcture bear witness, 
illness. Some cases run a fulminating course, 

others an acute course of about three or four Tuberculous Pemcarditis 

weeks, others would seem to last for many Tuberculous pericarditis is iufrequent. It is 
weeks. Sudden death from syncope is frequent, sometimes a “ dry ” pericarditis, whilst in othw 
Diagnosis. — In practice the diagnostic mis- cases there may be a large effusion which is 
takes usually made are either that the lesion is sometimes clear, sometimes bloodstained, and 
overlooked, and the sjmiptoms are ascribed to is remarkable for its tendency to recur after 
an empyema or an unresolved pneumonia, or paracentesis has been done or even repeated, 
the vague signs lead tin; observer to regard The fluid obtained is usually sterile. During 
acute tuberculosis as the probable cause. If the the illness there may be considerable ineguto 
condition is part of a general septicaemia, the fever, and the physical signs are those which 
seat of the primary lesion — an epiphysitis, for have been already described in the rheumatic 
example — may help to explain the cardiac form, and in the section on pericardial efEunon. 
symptoms. It is the frequent absence of Enormous effusions may occur and recur, 
pericardial friction that is so baffling to the Valvular diseases are not so fre<juont in this 
physician, particularly as the cases are suffi- form of pericarditis as in rheumatism, 
ciently rare to make one forget the lesson of a A condition sometimes met with in tubeoccu- 
former failure. losis of the pericardium is that of , 

The prognosis in very young children is serositis. This syndrome is considered as 
gloomy, in older ones and in adults grave but whole in Polyobehombnitis. As 
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more particularly the pericardium, it may be 
described in three stages. The first is marked 
by an attack of pericarditis which may easily 
be mistaken for a rheumatic infection. The 
illness is protracted, and during this stage 
considerable and massive adhesions may form. 
The multiple character of the infection may 
also show itself by an attack of pleurisy on 
one or other side, which also runs a tedious 
course. The second stage is now entered upon, 
and may last for months or years. During 
this period fresh attacks of pleurisy or peri- 
carditis, or even some peritonitis, may occur, 
and the heart, slowly strangled, begins to cause 
the symptoms which mark this stage. 

The victims, who are usually children, are 
noticed to be very short of breath on exertion, 
and may have syncopal attacks. When fully 
developed, the clinical ])icture is vi'ry definite. 
The pulse is small and feeble, and is much 
affected by exertion. The cardiac impulse is 
feeble and not even palj)able ; the cardiac dull- 
ness is unusually resistant and extends uinvard 
into the 2 nd left intercostal space, outward to 
or even beyond the nij)ple lim*. and rightward 
some distance beyond the stciTial jnargin. Tlie 
chest-wall may show systolic recession over the 
3 rd, 4 th, and 5 tli hdt intcrc-ostal sj)aces. Aus- 
cultation finds the heart-sounds distant and 
the first sound short or the rhythm gallo2)ing. 
There may be no cardiac- murmur at all. The 
v(!ins in the neck may Ix^ full, and the pulsus 
jjaradoxus detected. Examination of the chest 
may show evidence of ju’cvious pleurisy. The 
liver and spletm are enlarged, the liver in jjar- 
ticular. Then* are ascites and cedema of tin* 
extremities, and both may at first be greatly 
dependent upon the position of the j)atient. If 
in addition to all these signs there are evidences 
of local outbreaks of pericarditis or jjleurisy, the 
diagnosis is certain. 

The ascites tends to increase, and rej>cated 
paracentesis of the abdomen is needed with 
gradual loss in health and strength as a result. 

The third stage is marked by the a))pcar- 
ance of obscure nervous symptoms ; headache, 
vomiting, irritability, nerve palsies, and possi- 
bly convulsions develop, and coma and death 
follow. The ex 2 )lanation of these symi)toms is 
the develojiment of tuberculous meningitis. If 
this complication does not arise, deatli results 
from gradual cmrdiac failure. The ascites may 
in part be due to tuberculous j)eritoniii.s. 

iMagnofit.—This is not an easy matter 
when other tuberculous lesions are not definite. 
The history of tuberculosis in the family and 


the absence of any evidence of rheumatism are 
important, hut primary cardiac rheumatism is 
more frequent in the young than tuberculous 
jjericarditis, and to this diagnosis one naturally 
inclines. It is quite possible that the dry 
form is more often mistaken for the rheumatic 
than we expect. Von Pirquet’s reaction is of 
some assistance, and the absence of valvular 
disease is in favour of tuberculous pericarditis. 
When there is copious effusion and the condi- 
tion not very acute, but the effusion blood- 
stained, the lesion is 2)robably tuberculous. 
Discovery of the tubercle bacillus is the vital 
test, and T have met with an example in a 
young soldier in which many of the bacilli 
were ]>resent in the fluid ; this is exceptional, 
and animal exjxiriment may be needed to com- 
})lete the proof. Itccurrencc of effusion is 
greatly in favour of pericardial tuberculosis. 

In multiple serositis the diagnosis is often 
very difficult, and cxj)erience shows that most 
of the mistakes arise by giving the hcj)atic 
enlargem(mt too prominent a })lace. Primary 
growths in the liver, adrenal tumours pushing 
forward the liver, some 2)rimary blood disease, 
and vi.se, era! sy2)hilis are errors that have all 
occurred in the writer’s ex])crience. A more 
academic error is that of adhercuit pericardium. 
It i.s clear that this is a great factor, but such a 
diagnosis loses sight of the irregular 2>rogrcssive 
counse and the subacute^ attacks of active 
disea.se in various serous membranes which 
mark the illness. The diagnosis rests upon a 
careful collection of the (jvidenca} 2)ut forward in 
the clinical descrijitioii, and upon the exclusion 
of the alt(*rnatives by sifting all evid(‘nce that 
can be brought for and against their acceptance. 

The prognosis is gloomy in all but the 
fl<*eting cases of dry 2>t*ricar(litis, though life 
may be 2»rolong(‘d for some years. 

Treatment is on the general lines recog- 
nized for th(‘ tub(‘rculous, combined with the 
.s2)ecial indications for including 

the oijeration of 2>aracentesis jiericardii when 
the etfu.sion is co2)ious. This may n(‘ed to be 
lepeated when the indications of a large effusion 
return. 

Th(^ treatment of multi] )le .serositis is iiallia- 
tive. Brauer’s ojjeration of cardioly.sis may, 
however, 2>rolong life in rare cases. In one of 
iny ra.ses in which this was done, health was 
greatly imjiroved ; five y( 5 ars later the 2 )atient 
tvas still living. When he was last seen he was, 
however, slowly losing ground from a reappear- 
ance of (jcdema, ascites, and enlargement of 
the liver and .s2fl(‘en. In one case the Talma- 
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Morison operation for the recurring ascites 
proved a failure. 

Although the most conclusive examples of 
multiple serositis that I have traced through 
every stage are those of tuberculous origin, 
examples undoubtedly occur in children as a 
result of rheumatism. In such cases death 
does not occur from meningitis but from 
increasing heart failure and general exhaustion 
of the vital powers. 

The same phenomenon of strangling of the 
heart, described above, is also m<‘t with in rare 
cases in adult life, and among the most remark- 
able are those associat(‘d with chronic perihepa- 
titis producing a thick white casing round the 
liver — the so-called iced liver (.fcc Perihepa- 
titis). The etiology of these cases is most 
obscure, and the diagnosis by no means easy. 
There are the signs of a greatly enlarged 
liver witli ascites, hut the outstanding feature 
is the extreme cardiac weakiuvss. 

Perk ARDiTTS ix Renal Disease 

In renal disease it is recognized that not only 
may passive effusions occur in the j^ericardial 
sac, but also actual inflammation of the serous 
membrane. The passive effusions are as a rule 
associated with similar pleural effusions and 
anasarca, though in exceptional instances hydro- 
pericardium may develop independently. 

The inflammatory conditions have been ex- 
plained as the result of infection, or as due to 
the renal toxaemia. At the present time the 
balane-e of evidence points to both explanations 
as correct in different cases. 

If the pericarditis is the result of infection, 
the agent may either be that which caused the 
original disease of the kidneys, or a secondary 
complication the result of lowered vitality of 
the patient. For example, a generalized pneu- 
mococcal infection may cause nephritis and 
pericarditis, or, on the other hand, a pericar- 
ditis, the result of a streptococcal infection, 
may arise in the last stage of an interstitial 
nephritis. 

Pneumococci, streptococci, staphylococci, 
tubercle bacilli, and B. coli have been demon- 
strated in this form of pericarditis in renal 
disease. A toxic cause has been chiefly 
claimed for the dry pericarditis in the latest 
stages of chronic renal disease when the blood 
is profoundly poisoned ; it is generally though 
not invariably one of the terminal events. 
These forms of pericarditis are often met with 
in renal disease in patients over 30 years 


of age, and Box’s record of 10 per cent, k 
probably an average. 

The chief clinical points of interest are the 
frequency with which the pericarditis develops 
insidiously without pain or fever in the toxssmic 
stage of chronic renal disease. The pericardial 
friction may be very harsh and grating, giving 
rise to a palpable rub, and being audible au 
over the back of the chest. 

In all cases the prognosis must be very grave, 
but that recovery occurs is indubitable. 

Adherent Pericardium 

In this article allusion has been made to the 
scar-formation which results from a severe 
pericarditis. The extent of this scarring varies 
from a few strands of fibrous tissue between the 
visceral and pericardial layers, to a complete 
adhesion of the two layers and the welding of 
the parietal to the chest-wall. 

Some pericardial adhesion is frequent in the 
fatal carditis of childhood, and accordingly, 
whether the signs of adhesion described at the 
bedside are correct or not, the probability is 
that adhesion will be found post mortem. 
Instances have, however, occurred in my ex- 
perience when adhesions have been confidently 
diagnosed during life, and yet after death not 
a single oru^ has been found but the heart has 
been greatly enlarged. This warns us that 
many of the diagnostic signs are unreliable. It 
is clear, too, that the problem during life is a 
complicated one, for we have also to weigh in 
the balance the influence of valvular lesions and 
myocardial disease as factors in the cardiac 
failure. The impression left is that extensive 
external and internal adhesions must be in- 
jurious factors in heart disease, but to what 
degree it must be very difiicult if not impos- 
sible to gauge. 

Symptomatology. — ^Prsecordial pain, pal- 
pitation, anginal pains, and shortness of breath 
are frequently present in these cases, but to 
what extent the adhesions are responsible for 
them is problematical, and there is no doubt> 
that all symptoms may be latent. 

Variation of the pl^ioal ligna in different 
cases. — Enlargement and dilatation of the 
heart are the usual results of severe external 
adhesions, but in exceptional cases the heart 
may be strangled and the musdes atrophied. 

A third result, due to compression of the 
auricles, is a gradual and extreme dropsy. 

Fixation of the apex beat is someriipit : 
noticed when the patient is turned on to tbs^ 
left side. This is not diagnostic, for it U' 
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occur when the heart is very large and the chest 
small, irrespectively of any adhesions. 

The impulse ^may be very extensive, and, if 
the heart is tied to the anterior chest- wall, maj^ 
also be very forcible. Systolic retraction of 
intercostal spaces and the lower end of the 
sternum has frequently been observed, and in 
extreme cases systolic retraction of the postero- 
lateral walls of the lower i)art of the thorax may 
occur. 

A diastolic shock over the impulse is an 
important sign, but I think it (ixceptional. 
The pra>cordial dullness may be extensive, and 
unusually wooden in tone. 

A sudden emptying of the cervical veins in 
diastole, if combined with evidence of pressure 
on the (‘.aval veins, as shown by O'deina and 
ascites, suggests pericardial adhesions im- 
plicating in particular the auricular part of 
the heart. 

The movements of the diaphragm may be 
impaired and the a.r<^a of pnecordial dullness 
not affected by deep insjhration. In children a 
diastolic murmur in the region of the apex beat 
may occur, and is liable to be int(‘rpret(‘d as a 
result of mitral stenosis. 

When the })hysical signs in a (;ase of organic 
heart disease do not explain the severity of 
the symptoms, the possibility of pericardial 
adhesions sliould be remembered, but I f(‘el 
that in such cases it is very difficult to 
determine wbeth(;r the r(*al explanation is not 
myocardial damage rather than pericardial 
adhesion . 

Treatment. — No treatment of extensive 
scar tissue is known Braun’s operation of 
cardiolysis has met with some succ/css, but the. 
cases must be chosen with tlie grciatest care, 
and the operation is formidable. One is always 
troubled in such cases by the fear that the 
myocardium may be more damaged than is 
supposed ; and it is obvious that, if this is the 
case, even a successful freeing of the heart will 
only indirectly ease the weakened muscle, and 
the shock of the operation may nullify this 
advantage. p j Poynton. 

PERICARDIUM, CALCIFICATION OF. 

— This very rare condition, 59 cases of which 
were collected by A. E. Jones, is not suspected 
during life, and in the majority of instances 
no cardiac symptoms are complained of. 
Probably in most cases it is the result of peri- 
carditis, especially of the tuberculous or sup- 
purative forms, but the calcification may be 
continuous with that of the cardiac valves. 


In a case which I described a zone of calcareous 
material, like a rib, encircled the greater part 
of the heart at the auiioulo-ventriculnr junc- 
tion and, by pushing in the upper part of the 
wall of the left ventricle, produced a form of 
mitral stenosis. Fkederick Langmead, 

PERICHONDRITIS {nee Larynx, Chon- 
dritis AND Perichondritis of). 

PERICOLITIS SINISTRA {see Diverti- 
culitis). 

PERIHEPATITIS. — A chronic imivereal 
inflammation of the caj)sule of the liver and 
the adjoining j)critoneum, excluding cases due 
to tuberculosis and malignant disease. Gener- 
ally it merely forms part of a chronic jieritonitis. 

Etiology. — In one group of cases tlu'rc is 
gmieral serositis (polyorrhoinenitis, q.v.), in 
whi(di the pleurae, pericardium, and often the 
mediastinum are involved. Th(‘. kidneys are 
normal. Anotln'i group is associated with 
arterio-sclerosis and chronic interstitial nephri- 
tis. The disease is probably infective, and the 
infection may cause adhesive i>ericarditis {see 
Peiiicardttis, p. 517) and pleurisy as well as 
jxmtonitis. Some cases are syphilitic.. There 
is a residuum of cases which are 2 )robably 
due to infection by some organism of low 
virulence. 

Pathology. — The liver is usually a little 
smaller than normal and, with the spleen, is 
covered witli a thick opaque white coating like 
sugar icing, which strips off easily and leaves a 
smooth surface. Small pits and sliallow de- 
pressions aic present on its surface. The whole 
peritoneum is thickened and ascites is always 
present in advanced cases. 

Symptomatology. — ^At first there may be 
hepatic friction and pain in the right hypo- 
chondrium. The liver is seldom jmlpable, but 
if f(*lt its edge is thick, smooth and hard. 
Jaundice? is never caused by the capsulitis. 
There is )nai‘k(‘d ascites, and the fluid accumu- 
lates rapidly. The general nutrition remains 
surjnisingly good, but towards the (‘iid there 
are exhaustion, wasting, and a^denia of the legs. 
When uhroni(? interstitial nephritis is present 
the symptoms of this disease are added. 

Diagnosis.- (■irrhonis of the liver is often 
wrongly diagnosed in this disease. Great 
enlargement of the liver, jaundice, and hsema- 
temesis are against perihepatitis, and the pre- 
sence of ascites before there are pronounced 
constitutional symptoms is in its favour. Cases 
which require tapping more than twice are 
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usually due to 25erihepatitis. When the liver 
is small in syphilitic cirrhosis ^ it may be 
mistaken for this disease. If sugar is present 
in the urine three or four hours after a dose of 
40 grm. of galactose, the condition is almost 
certain to be cirrhosis. 

Prognotit. — Tlie outlook is serious, especi- 
ally when the kidneys are granular. In un- 
complicated cases life may be prolonged for 
many months or years. The more rapidly 
the fluid accumulates, the more serious the 
prognosis. 

Treatment. — No treatment has any ulti- 
mate effect. Antisyphilitio treatment must be 
adopted if the Wassermann reaction is i)ositivc. 
Saline purges and diuretics, of which the best 
is the compound pill of mercury, squills, and 
digitalis, are useful. Operations, such as that of 
Handley, to effect continuous drainage do not 
produce lasting imj)roTemcnt. If no operation 
is done, recourse must he had to repeated 
abdominal tappings. ^ Cockayne. 

PERIMETRITIS (see Pelvic Peritoi^itis). 

PERINEPHRITIS.— Inflammation in the 
region of the kidney, the lesion being within or 
without the perinephric sheath. 

Acute Pkrtnephritts (Peiunephrio Ab- 
scess). — This is usually a disease of adults, 
and occurs more fri'quently on the right side. 
It may arise spontaneously, may follow some 
acute septiii condition such as tonsillitis, or 
may appear during the course of one of the 
acute siiccific fevers. Usually it is secondary 
to some injury or disease of the kidney or 
neighbouring organs. Severe laceration of 
tlie kidney is followed by the formation of a 
hffimatoma, often of considerable size, in the 
loin ; this may suppurate, and it is especially 
liable to do so if an injury to the pelvis or 
ureter has allowed of the escape of urine. 

Any inflammatory disease of the kidney may 
be followed by the formation of pus within the 
perinephric sheath, common examples being 
calculous disease, pyonephrosis, and pyelo- 
nephritis. 


is situated high up immediately undear 
diaphragm, and tends to push, the Iddne/ 
downwards as it increases in size. 

if)) Posterior , — In this, the commonest variety, 
the pus lies behind the kidney, and usually 
finds its way to the surface either at the outer 
border of the erector spines or through the 
intermuscular interval above the iliac crest. 

(c) Inferior . — ^Usually arising from suppura- 
tion in a retrocolic appendix, the pus gradually 
extends downwards into the iliac fossa'; it 
occasionally perforates the fascial sheath of the 
psoas muscle and,penetrating beneath Poupart’s 
ligament, may actually point in the thigh. 

Symptomatology. — The symptoms of this 
(jondition may be masked to a great extent 
by those of the primary disease. Thus, after 
the initial symptoms of acute appendicitis or 
leaking duodenal ulcer have partially subsided, 
a gradually increasing swelling in the loin may 
be detected accompanied by increased fever, 
sweating, wasting, and other signs of septic 
absorption. The swelling tends to bulge back- 
wards into th(5 loin and to show less definition 
of outline, and more tenderness, overlying mus- 
cular rigidity, and fixity, than a pyonephro- 
sis. Some mdema of the superficial tissues of 
the loin is usually present, and there may be 
actual reddening of the skin in this situation. 
If the abscess be secondary to a renal lesion, 
some pus will be found in the urine, and it may 
be possible to elicit the history of a preceding 
renal calculus or jiyonephrosis. When, on the 
other hand, the suppuration has followed 
tuberculous caries of the spine or a rib, a 
considerable bulging of the flank of the affected 
side may alone have drawn the patient's 
attention to the condition ; it is accompanied 
by little or no fever, pain, or local tenderness. 

Treatment. — perinephric abscess should 
be explored from the loin and drained by an 
incision somewhat similar to that employed for 
exposing the kidney by the lumbar route. If 
the latter be the primary source of the suppu- 
ration it should be freely incised along its 
convex border at the same time and drained 
also. Nephrectomy, if it should prove neces- 
sary, is better left to a later date. 


The commoner diseases of neighbouring 
organs giving rise to suppuration round the 
kidney, usually outside the perinephric sheath, 
are appendicitis, tuberculous disease of the 
spine and ribs, perforated or leaking duodenal 
ulcer on the right side, and empyema. 

Three main varieties are described : — 

(a) Superior or suhphrenic . — Here the abscess 


Chronic Perinephritis. — In this condition, 
practically always secondary to renal disease, 
the fatty capside of the ]bdney, within the 
perineplmc sheath, is converted into a dense 
fibrous or a tough fibro-lipomatous mass. The ^ 
fibrous type is seen in longstanding cases all 
calculous disease and forms a thick, de|i|f§| 
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sheath firmly adherent to the true capsule of 
the kidney, and constricting and crushing the 
latter. It gradually forms adhesions to the 
colon, the duodenum, peritoneum, and dia- 
phragm, and may render nephrectomy an 
exceedingly difficult and dangc'.rous operation. 
In these circumstances, however, it is usually 
possible to remove the kidney by enucleating 
it from within its own true; capsule (subcapsu- 
lar nephrectomy). The fibro-lipomatous form, 
in which the soft granular perinephric fat is 
converted into a tough lobulated mass, is 
met with in cases of chronic pyelone])hritis or 
chronic interstitial nej)hritis, and in the latter 
a well-marked mass of fatty tissue is usually 
present, almost completely blocking uj) the 
renal sinus. 

The symptoms, juognosis. and treatment are 
those of the primary renal disease giving rise 

HAnoi-r. W. AVilsok. 

PERINEUM, TEARS OF (m; Ladoii];, 
Maternal Injuries following). 

PERIODIC INSANITY {sec Folie Cir- 
culaire). 

PERIODIC PARALYSIS, FAMILY. 
Etiology. — Hen'dity is the most imjmrtant 
etiological factor in this discas(‘, although 
sporadic cases are not unknown. Cases di.s- 
ti’ibuted over four generations of th(‘ same 
family have been ob.served. The condition is 
sometimes associated with migraine. Attacks 
of paralysis may begin in infancy or may 
develop as late as ^0 years of age. Trans- 
mission of the disea,s(‘ takes jilace through both 
males and females, but usually some membci's 
of a family nmiain free from the hereditarv 
tendency. 

Pathology.— Little is known in regard to 
the pathological basis of this disease. 8mall 
portions of muscle ha^e been excised and 
examined, but the changes which have been 
found in the fibres arv not constant and cannot 
be regarded as specific. Hypcrtroidiy, rare- 
faction, and vacuolation have been observed. 
It is generally agreed that an auto-inf<*ction of 
unknown origin is responsible for sym])toms, 
but investigations of the blood and of tlie 
excreta have not yet determined its nature. 
The urine has been found to contain a di- 
nainished amount of ammonia and (;rcatin, 
esi)ecially just before and during an attack. 
A diminished excretion of urea has also been 
observed in some cases. 

Symptomatology.— The patient develops 


at irregular intervals a flaccid paralysis of the 
mibscles of his trunk and extremities, which 
may vary in intensity and extent. The paraly- 
sis may last for a period of a few minutes to 
many hours, and during this time he is able 
to speak, to breathe naturally, to masticate 
and to swallow, although th(‘r(5 may be some 
impairment of these functions. There is little 
disturbance, of sensibility, but the patiemts 
sometimes com])lain of a feeling of numbnes.s 
and heaviness in the affected ])arts, and the 
mu.scles may feel sore after the attack has 
P'assed away. All deep and sui)erficial reflexes 
arc* lost, and the muscles give no resjionsc to 
galvanic or faradic currents during the attack. 
'I’he s]»liinctcrs are not affected, although 
micturition and defapeation are usually in 
abeyance while the attack lasts, possibly due 
to diminished secretion and exercition. Some 
dilatation of the* h(‘art may take; ])lace during 
the period of paralysis, and the jmlse may be 
correspondingly weak and irregular. Attacks 
gcmcrally occur during a jx'riod of r(‘st after 
muscular (‘xcution ; tli(*y are sometim(‘s attri- 
buted to an over-indulgence in food. 

Prognosis. -- This is not a fatal disease, 
although suddem death during an attack has 
occurrcxl. The frecjU(‘nf'y and intensity of th(‘ 
])aro\y.sms of |iara lysis tc'iid to diminish after 


middle life*. 
Treatment. - 

known, hut the 
citrate and citrate^ 
of an attack has 
a.b()rti\(‘ effect. 


Xo efficient treatment is 
administration of eaflfeine 
of jiotash at the beginning 
been su])]X)sed to have an 

E. Farqujiar Buzzard. 


PERIODIC VOMITING (see Vomiting, 
Cyclical). 

PERIOSTITIS, — Inflammation confined to 
the j)erio.steum or, more; commonly, associated 
with osteitis or osteomyelitis (cj.v.) of the 
underlying bone. In this article inflammation 
aff(*eting mainly the jieriosteum is considered. 

Etiology. ])eriostitis results from 

trauma, especially a kick or blow" on the shin, 
or from organisms or toxins conveyed by the 
blood-stream in rhcmmatisin, gout, gonorrhoea, 
and the various forms of j)ya}mia ; or it may be 
due to direct sjiread from a neighbouring septic 
focus such as a w'ound or an infected tooth ; it 
not uncommonly follow^s the extraction of a 
tooth. 

Chronic. i)eriostitis may result from blood- 
infection in enteric fever, syi)hilis, tuberculosis, 
or rheumatism, or from trauma or involvement 
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in the base of a simple ulcer. In certain chronic 
infections, especially of the lungs, multiple foci 
of chronic periostitis are apt to occur, especially 
in the small long bones of the hands and feet. 

Pathology. — In the acute form the ordinary 
clianges of inflammation are present —swelling 
and hypereemia, and the overlying akin or mu- 
(jous membrane is red, hot, and mdematous ; 
tlie inflammation may subside, may progress to 
the formation of a subperiosteal abscess, or, 
by becoming chronic, may lead to the deposit 
of new bone, in the form of a localized node 
or a diffuse thickening. If suppuration occurs, 
superficial necrosis of the underlying bone is 
not uncommon. 

Symptoms.— In acute periostitis tlie skin or 
mucous membrane related to the focus is red, 
hot. and swollen, and there is tenderness on 
l^ressure : the patient suffers neuralgic pain, 
intensified by movement or by passive con- 
gestion from lowering the part affected. If due 
to infection, there, is a slight rise of temperature 
and pulse-rate. 

In the sahacufe. and chrome forms the pain is 
of a dull aching type, worse after ex(*,i‘cise and 
at night wlieii the part is warm, with exacerba- 
tions of neuralgia ; a bony node or diffuse 
thickening is to be felt. 

Diagnosis. — In tlu* chronic varieties of 
periostitis the X-rays show a dej)osit on the 
surface of tlie boiK^ ; this is distinguished by its 
definite, even character from the ossifi<;ation of 
a periosteal sarcoma, in which stria) extend 
through the tumour at right angles to the 
surface of the bone. 

Treatment. — In acute periostitis the part 
is kept at rest and fomentations are applied ; 
relief may often be given by the application of 
a Bier’s liandage for an hour twice a day. 
Aspirin, in doses of 10-15 gr., relieves the pain ; 
the diet mu.st be light, and the bowels are kept 
lax. In obstinate cases an incision may be 
made tlirough the inflamed periosteum, followed 
by boric-acid fomentations. In periostitis of 
the jaw following the extraction of a tooth a 
caiisicuin plaster is applied to the gum, and 
tincture of gelsemium 15 min. will relieve the 
neuralgia ; incision of the niuco- periosteum 
often gives immediate relief. 

Chronic periostitis is treated by dealing with 
the general disease which causes it ; local treat- 
ment is by counter-irritants, combined with 
splinting of the limb in a raised position ; 
Scott’s dressing, blisters, and leeches are useful. 
To i:)roinote resolution, potassium iodide is 
given ; Bier’s treatment by passive congestion 
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is al^ of value. In many cases, however, re- 
lief is only to be obtained by incision of the 
periosteum, and in some it is necessary to gouge 
a gutter in the underlying sclerosed bone. 

Typhoid periostitis usually attacks the tibia, 
a rib, or the sternum, and causes a subperiosteal 
abscess which must be incised and drained ; 
subsequent sequestrectomy may be necessary. 

Tuberculous periostitis, most commonly met 
with in the vertebree, ribs, sternum, and tibia, 
i.s described in the articles on Spinal Caries 
and Bone, Tuberculosis of. 

Syphilitic periostitis, which occurs in the 
congenital and the acquired forms of the 
disease, and causes periosteal nodes of the long 
and flat bones, especially the tibiee and the skull 
bones, is considiTc'd in Bone, Syphilis of. 

C. W. Gordon Bryan. 

PERIOSTITIS, ORBITAL (see Orbit, 
Affections of). 

PERIPHERAL NEURITIS (see Multiple 
Neuritis). 

PERISIGMOIDITIS (see Diverticulitis). 

PERITONEUM, NEW GROWTHS ^OF. 

— The peritoneum, though seldom the seat of 
a primary malignant neoplasm (endothelioma, 
sarcoma), is not infrequently involved in 
secondary malignant disease. Primary 
growths of the stomach, intestines, gall-bladder, 
breast, uterus and ovaries are the more import- 
ant tumours which may affect the peritoneum 
secondarily. The involvement may take place 
(1) by direct extension, (2) by permeation of 
lymphatics, (3) by the setting free of cancer- 
celLs which become implanted on the peritoneum 
after the fashion of grafts, and possibly (4) by 
an embolic process. In many cases peritoneal 
involvement is recognized as an incident in the 
clinical course of a case of malignant disease of 
some abdominal viscus, but, in others, signs of 
j)eritoneal disease attract attention before the 
existence of the primary growth has been 
suspected. In this latter group it is common 
for ascites to he detected before the invasion of 
the peritoneum by secondary cancerous nodules 
becomes obvious. A careful examination of 
the abdomen may reveal such masses only at 
a later stage. Important corroborative evi- 
dence may be afforded by induration around 
the umbilicus, enlargement of the inguinal 
glands and of glands above the inner end of the 
left clavicle, and possibly by a tumour in the 
upper part of the abdomen due to cancerous 
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infiltration of the omentum. If the abdomen the blood-stream. Primary peritonitis is of 
be tapped the fluid is frequently found to be rare occurrence, and most cases arc due to a 
bloodstained, and microscopical examination pneumococcal or a stre]>tococral infection, 
may show the presence of malignant cells. Cases of secondary diffuse peritonitis usually 
Loss of flesh is usually progrcs.sive, and a begin as a localised infection of the peritoneum, 
definite cachexia develops, attended in some and this in turn is geni'rally dependent ui)on 
cases by pigmentation of the skin. Death inflammation or rujiture of one or other of the 
usually occurs within a few months of the abdominal viscera. Among the more frequent 
onset of ascites. causal conditions are api)endicitis ; perforation 

Treatment consi.sts in alleviating symptoms, of a gastric or duodenal ulc(‘r ; ])erf oration of 
Paracentesis may be necessary to lessc'n res- intestinal ulcers as in typhoid, dysentery, 
piratory embarra.ssment, and oeca.sionally an or more rarely tuberculosis ; salpingitis and 
operation for the relief of obstru(‘tioii may pyo-salj)iiix ; cholecystitis ; mixture of the 
be called for. urinary bladder or of the kidney. An ab- 

Simple new growths of the peritoneum dominal contusion with attendant bruising of 
are very rare. TJnless reaching a large size, \iscera. should an auto-infection be sup<-T- 
their presence is not likely to be suspected, imposed, may determine a localized peritonitis. 
They are sometimes discoven'd uiiex]>ectedly at Penetrating wounds of the abdominal wall may 
operation or necropsy. Strictly si>ealving, mo.st provide a direct means of access for organisms 
so-called simple tiimours of the peritoneum (exogenous ])eritoniti,s), but more frecjucntly 
really originate in tin*, extraperitoncal cellular the resulting inflammation is to be ascribed to 
tissue. Fibromata, myomata, lymjfliangiomata perforation of a bacteria -laden \nscus (endo- 
and lipomata arc the tumours chiefly met gonous ]>eritonitis). TJio only anatomical com- 
wdth. Some retro periton(‘al l/potnafa attain an munication with the outer world is by means of 
enormous size. Those originating beneath the the Fallopian tubc.‘«. and gonococci and tubercle 
parietal peritoiu'.iim are sometimes of sy)ecial bacilli sometimes gain an (‘iitrance ))y this 
clinical interest from the fuel lhat they may route. More commonly organisms pa.ss by way 
become the starting-point of a In'mia. Cysts of of the lymphatics, and instances of this arc s(‘en 
the peritoneum coiiij)rise : (1) Parasitic c.ysts, in puer 2 )eral infectious of the uterus and in 
of which the most important are hydatid cysts : infections of the umbilical cord in the new-born, 
these may be found in the extra peritoneal tissue In health the passage of organisms from the 
or be free in the ])eritoneal (‘avit y. (2) Lym- intestine into the peritoneal sac is prevented by 
phatie cysts, either serous cysts containing clear the integrity of the visceral layer of tiie peri- 
fluid or chylous cysts fill(‘d with a chyle-like t-ommm. When interference with tljc (urcula- 
material. (3) Enteric (ysts, derived primarily tion of blood tlirougli a segment of bowed occurs 
from the intestinal tract, showing secreting as in strangulation of a hernia, the endothelial 
epithelium and muscle-fibres in tlieir W’alls : cells no ]ong(‘r form an effective barrier to the 
they occur for the jno.st ])art between the layens egress of organisjns, and peritonitis r(;sults. 
of the mesentery. (4) Dermoid cy.sts. (5) Little, is known of tlu', ])roduction of ])eritonitis 
Blood-cysts, (fl) eVsts containing soft caseous ajjart from the agency of bacteria. A diffuse 
material derived from tuberculous m(\senteric non-sup])urative ])eritonitis is sometimes seen 
glands. (7) Papillifcrous cysts secondary to aft(*,r the. ru})ture of an ovarian cyst or of 
rupture of a papilliferous cyst of the ovary, a hydatid, or the traumatic ru^ffurc of a 
(8) Neoplasms which have become cystic, healthy gall-bladder. If such conditions are 
Laparotomy and removal wdien feasible is the not jiromptly treated the.re is risk of injury 
usual treatment. ^ 2 ^^ Lakin serous layer covering the, intestines, and 

with diminution in the vitality of the endothe- 
PERITONITI8, ACUTE GENERAL.— Hum an endogtmous infection from the intestinal 
General inflammation of the peritoneum, which tract is liable to occur, 
may be either primary or secondary. The term The i)eritonitiB wdiich follow^s surgical inter- 
primary or cryptogenic is applied when no vention is usually tlie result of failure to secure 
definite antecedent lesion can be discovered, a perfect anastomosis between two portions of 
In these cases it is usually impossible to deter- intestine. In some ce-ses the junction has been 
nune the portal of entry of the bacteria into the imperfectly effected, in others excessive sutur- 
hody, but in most instances the organisms ing has produced so great a constriction of the 
•P^Mar to be conveyed to the peritoneum by tissues that their blood supply is interfered 
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with and a consequent necrosis allows of gross 
contamination of the peritoneum. 

Inflammatory changes in the peritoneum 
resemble those occurring in other serous mem- 
branes, save that the resulting exudate is more 
frequently purulent. The defensive powers of 
the peritoneum are very great, and vastly 
beyond suesh as are possessed by a serous 
structure like synovial membrane. The chief 
factors in the defensive process appear to be 
the phagocytic action of endothelial cells and 
leucocytes, the bactericidal properties of the 
exudate, and the absorptive, powers of the 
peritoneum and omentum. The resistance of 
the peritoneum is reduced by anything pro- 
ducing injury to the endothelium ; thus at 
operation special care should be taken to 
prevent drying of the serosa and to i)rotect it 
from cold. So long as the invading bacteria 
are limited in numbe.r they are absorbed and 
carii(‘d by the lymphatics to lymph-glands, 
where they are destroyed ; but once gross 
damage of endothelium has occurred, large 
iiuiiibers of organisms are allowed to pass freely 
into the gcncjral circulation, and sc])ti(;a)mia 
results. The presence of foreign bodies in the 
peritoneal cavity, such as bloodclot, or, in 
})erforativc cases, particles of food or faecal 
matter, by providing a nidus for the multipli- 
cation of bacteria, or a citadel for their i)to- 
tection, adds largely to the gravity of a case. 

Bacteriology. — Many difF(‘rent organisms 
are conc(;rned in the production of diffuse 
peritonitis. Tlie most important are the colon 
bacillus, staphylococci, streptococci, pneumo- 
cocci, gonococci, li. typhosus and B. tuber- 
culosis. The colon bacillus. is found most often 
in cases originating in lesions of the intestinal 
tract. It is usually accompanied by other 
organisms such as streptococci and staphylo- 
coc(5i. Its virulence varies greatly. Dudgeon 
and Sargent believe that a white staphylococcus 
frequently present in peritoneal inflammatory 
exudates exerts a protective influence in that 
it gives rise to an exudate rich in phagocytes 
and ai)pcais to promote the formation of 
adhesions. Streptococci and B. pyocyancus 
are responsible for the most virulent type of 
case, the patient often being rapidly over- 
whelmed by the severity of the toxic symi^toms. 
In some of these cases local signs may not have 
time to develop and at necropsy peritoneal 
exudate may be absent, the only indication of 
a diffuse peritonitis being vascular injection of 
the peritoneum, with slight dulling of the serous 
surface. In some cases of diffuse peritonitis 


the pus may be found to be sterile, but in many 
of these, if a culture be made by gently 
scraping the surface of the visceral peritoneum, 
organisms can be demonstrated. 

Morbid anatomy. — In the more usual forms 
the intestines are in a state of paralytic dis- 
tension, and their walls infiltrated and softened. 
The peritoneal coat is injected and dulled, and 
usually glued to a neighbouring coil by a sero- 
fibrinous exudate. The exudate is subject to 
much variation. In virulent streptococcic 
cases it is often thin, odourless, and sometimes 
bloodstained, in gonococcal cases it is dry and 
fibrinous, while in cases for which B. coli is 
responsible the exudate is commonly cream- 
like in consistence. In perforative cases par- 
ticles of food or feecal material are likely to be 
found. Tlie amount of effusion may vary 
from a few ounces or less to many pints. The 
omentum is often adherent at the site of 
the primary lesion. In some cases localized 
abscesses may be found in addition to the 
diffuse inflammatory changes in the jjeritoneum. 

Symptomatology. — The symptoms vary 
with the cause of the peritonitis and with the 
intensity of the infection. In ptTforative cases 
then*, may be the sudden onset with agonizing 
pain followed by signs of collapse. In chronic 
visceral disease, on the other hand, not only 
may the onset of a terminal })eritonitis escape 
notice, but its very existence may remain 
unsusj)ected during lif<5. In cases of perforation 
of a gastric or duodenal ulcer, with sudden 
agonizing pain, examination of the abdomen 
shows the upjKii jjortion to be immobile, rigid, 
and extremely tender ; after a few hours signs 
of collapse diminish and the patient appears, 
all too fallaciously, to be better. This “ stage 
of repose ” is followed by the reappearance 
of symptoms due to commencing peritonitis. 
Pain returns and becomes continuous ; exacer- 
bations occur from time to time, and the pain 
is increased by movement or pressure. Thus 
hiccough, cough, vomiting, and micturition may 
all be attended by severe pain. As time goes 
on, the pain may again disappear, but this 
must not be taken to indicate improvement. 
It is due rather to the effect of the profound 
toxaemia on the sensory centres. The abdomen, 
which in perforative cases is at first flat, hard 
and tense from muscular rigidity, gradually 
becomes distended. The distension is some- 
times to be ascribed to the accumulation of gas 
in the bowel consequent upon the arrest of 
intestinal peristalsis, and in perforative cases 
to the presence, in addition, of a certain aiaoQiili; 
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of free gas in the peritoneum. The legs are 
kept drawn up to relax the abdominal parietes, 
and the actively moving chest contrasts forcibly 
with the motionless abdomen. General rigidity 
in early stages of diffuse peritonitis is tli<5 rule, 
passing off as the end draws near, but excep- 
tionally it is absent tl.roughout. Exactly the 
same statements may be made with r(‘gard to 
abdominal tenderness. 

Vomiting is usually a distressing symptom 
and is characteriz(‘d by the slight effort with 
which the stomach contents are ejected. Jt is 
common for small quantities of fluid to regur- 
gitate gently into the mouth. It occurs on the 
least provocation and is excited by taking fluid 
for the relief of the distressing thirst. At first 
the vomit consists of gastric contcTits. tlie.n the 
presence of bile shows tliat reflux frojii the 
duodenum is occurring. Tii severe coses the 
vomited matter is very dark from thr ].)rescnce 
of blood coming from the d(Hq)ly injected 
stomach, but faecal vomiting is l(\ss often seen 
than in cases of intestinal obstrxiction. Con- 
stipation is the rule, and occasiojially may be 
so severe as to suggest ijitestinal ol^truction. 
An enema is likely to bring away faecal matter, 
but the evacuation is uuattend(‘d by any 
improvement in the ])atient‘s condition. Diar- 
rhoea occurs in many puer])(*ral and pneumo- 
cocci c cases. 

The ])ulse is usually small, incomi)r<^ssible, 
and of increased frequency from the onset, and 
the temperature raised ; where, liowever, the 
patient's resistanct* is feeble the t(*mj)eraturc, 
unless the rectal temperature, be taken, may 
be subnormal throughout. As the illness pro- 
ceeds, the pulse becomes i)rogrcssively more 
rapid, reaching 160 or 170 and (‘vontually be- 
coming uncountable and thready. In the early 
stages the blood-pressure is raised, but falls as 
the results of the toxaemia become manifest. 
The aspect of the patient is characteristic. The 
features become pinched, tho eyes sunken, the 
expression anxious. A peculiar greyish pallor 
is sometimes noticeable. The tongue is dry 
and shrivelled. The voice becomes thin and 
husky, the extremities cold. 

Physical examination reveals shallow res- 
piratory movements costal in type, and a 
distended, motionless, rigid abdomen which 
is tender on palpation. Percussion elicits a 
hypOT-resonant note over the aMomen, and 
possibly some dullness in the flanks due to the 
♦ooumulation of fluid. Liver dullness is likely 
to be absent ; this is often to be ascribed to 
gaseous distension of the intestines but may be 


due to the prc.gence of free gas in the peritoneal 
cavity. It should be borne in mind that the 
existence of adhesions between the anterior 
abdominal wall and the liver may prevent dis- 
appearance of the hepatic area of dullness, 
even though free gas be present in the peritoneal 
cavity. Auscultation usually shows a complete 
absence of gurgling sounds. Examination of 
the blood reveals a fairly constant leueocytosis. 
The urine is scanty, som<‘times albuminous, 
and not infrequently r(;tained. 

Diagnosis. — /irn/c thoracic disease involving 
the diaphragm, sucli as a basal pleuro-pneu- 
monia r)r a diaphragmatic pleurisy, is occasion- 
ally mistaken, on account of abdominal pain 
and rigidity, for general peritonitis. In the8(‘, 
<*ascs the rapidity of the respirations -40 or 
more a minute— sugg(^sts a thoracic rather than 
an abdominal location for the lesion, and if firm 
pressure b(; kept up with the jxalm of the hand 
the abdominal wall is felt to relax at the be- 
ginning of each inspiration. The rigidity of 
p(‘ritonitis is continuous. In thoraf'ie cases the 
abdominal tenderness is sujwficial, and deep 
])res.sure is usually not objected to. Examina- 
tion of the chest gem'rally reveals sonu* dis- 
tinctive physical signs, but tlu* a])})earance of 
these is sometimes delayed for tw(‘nty-four 
liours. The “ catch ” so often heard at the end 
of inspiration in a pati(uit suffering from i)leurisy 
w'ill afford, if pr(‘sent, an im])ortant clue. It is 
to be remember(‘d that peritonitis may sujxt- 
vene upon a casj* of intestinal ohstrvrtion, its 
onset being indicated by fever, increasing jmlse- 
rate, abdominal rigidity, and i)()ssibly hiccougli. 
Jn a ])ure case of intestinal obstruction the 
abdominal walls ere flaccid, the j)ain is more 
jjaroxysmal and less continuous, tenderness is 
often absent, and consti])ation, once the lower 
bowel has emptied itself, is absolute, neither 
faecal material nor flatus being passed. Vomit- 
ing is more copious and, although its advent 
must not be awaited, faecal vomiting is earlier 
in obstruction. Visible peristalsis will point to 
obstruction. A patient suffering from chronic 
had poisoning and showing tho blue line on his 
gums may imisent himself with acute abdominal 
pain and constipation Such a ease of colic 
will be distinguished from peritonitis by the 
pain being more j)aroxy8nial and less continuous, 
by its being ndieved by pressure, and by the 
absence of vomiting. Should definite tender- 
ness be present in colic, it may be very difficult 
to arrive at a diagnosis, but the characteristic 
pulse of peritonitis is absent. In hysteria a 
condition of “ peritonism ” may be met with, 
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and considerable difficulty is frequently experi- 
enced in distinguishing it from a true peritonitis. 
Inquiry should be made as to the occurrence of 
similar attacks in the past. Though superficial 
hyperaesthesia is jirescnt, deep pressure may 
often be exerted, provided the patient’s atten- 
tion is diverted, without eliciting tenderness. 

Prognosis. — When the infection has be- 
come generalized throughout the peritoneal 
cavity, very few cases recover. Where o])era- 
tion is possible, the earlier it is undertaken the 
better is the prognosis. The outlook after 
operation is more favourable in bullet wounds 
or traumatic rupture of tin; intestine than in 
perforation due to disease. The prognosis is 
better in p(irforatiou of a gastric or duodenal 
ulcer than of ulcers lower down the intestinal 
tract ; this appears to be due to the fact that 
the intestinal • flora progressively increases in 
profusion as the ileo-c.aeeal valve is approached. 
Gonococcal cases are oftcm comparatively mild, 
though they may be fatal. In Dudgeon and 
Sargent’s series of cases pure B. coli infections 
proved more deadly than those in which th(‘. 
white staidiylococcus was present in addition. 
Streptococcal cases, if generalized, are almost 
always fatal. Abseiuje of Icucocytosis is a bad 
omen. 

Treatment. — An attempt to trace the 
source of the infection is to be niad(5 in all cases. 
Where it Ls possible to deal with the condition 
surgi<;aliy, no time should be lost. In perfor- 
ative cases the earlier the operation tlie better 
the patient’s (jhance of recovcjry. Drainage, 
with as little disturbance as 2 )ossible in reiuov- 
ing gross contamination from the ^Hiritoneum, 
is all that is usually nece.ssary. The surgeon 
is careful not to break down barriers which 
are being formed against the spread of the in- 
fection, and attempts at an tda borate toilette 
of the peritoneum are usually ill-judged. The 
Fowler upright position should be assumed as 
soon as possible after oi)eration. Good r«;sults 
sometimes follow the introduction of large 
quantities of fluid into the body. It is sug- 
gested that not only are toxins already in the 
blood diluted, and their excretion through 
the kidney hastened, but, by filling the vas- 
(jular system, the current of absorption, which 
normally passes from the great serous sacs 
like the peritoneum into the blood-stream, is 
reversed. In other words, instead of toidns 
passing into the blood from the infected 
peritoneum, the tendency will be for fluid 
(lymph) to pass out from the blood-stream 
into the peritoneal cavity. When a drainage 
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operation has been performed a sort of physio^^ 
logical irrigation, it is suggested, is in this way 
established. Fluid may be introduced, either 
by intravenous saline infusion, by subcutan- 
eous injection, or by proctoclysis (the instillation 
of fluid into the rectum). If the latter method 
of administration be adopted, it is possible for 
12-16 pints of water to be absorbed in the 
twenty-four hours. A tube provided with 
several openings is passed into the rectum and 
connected with a reservoir containing normal 
saline or water at a temperature of 106° or 
110° F. The n^seivoir is kept about 2 ft. above 
the level of the bed and the fluid allowed to 
run in slowly. Discretion must be exercised 
as to the amount administered ; if too much is 
given, waterlogging of th(‘. lungs and other 
tissues may occur. Vomiting may be relieved 
by small repeated doses of tincture of iodine, 
but the most effi^ctive measure for its relief is 
lavage. In some eases it may be wise to keep 
a small tube in position, so that lavage can be 
perform<‘.d at frequent intervals without gieatly 
disturbing the patient. Tympanites may be 
relieved by using the rectal tube. Purgatives 
mast be avoided, for increased peristalsis 
favours the spread of infection. Opium is best 
withheld, except in hopeless cases to relieve 
pain and suffering. It increases intestinal 
Xjaralysis and inhibits phagocytosis. 

C'. E. Lakin. 

PERITONITIS, CHRONIC. — This term 
is employed to include several different clinical 
types. It is often wrongly applied to the 
changes which result from a previous attack of 
acute x>eritonitis, when for instance intestinal 
coils are inextricably bound together by 
adhesions or the peritoneal cavity is obliterated. 
It should be restricted to chronic, progressive 
inflammatory conditions of the i)eritoneum. 
By far the larger group consists of cases in 
which chronic inflammatory changes are asso- 
ciated with a tuberculous or a cancerous 
invasion of the peritoneum {see Peritonitis, 
Tuberculous). Another form is that known 
as 'proliferative peritonitis. This appears to be 
due to infection of the peritoneum by organ- 
isms of low virulence ; and depressing in- 
fluences such as chronic alcoholism, lead 
poisoning, syphilis, or chronic Bright’s disease 
may predispose. The actual lesions vary. In 
one variety the peritoneum is beset with in- 
numerable minute nodular thickenings and 
opacities which may easily be mistaken for 
tubercles ; these are formed by the local pro- 
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liferation of eadotLelial and connective-tisBue 
cells, but no central caseous spot is to be seen. 
In another variety the proliferative changes 
when advanced, is lamellar rather than nodular, 
and layers of demso fibrous tissue cover the 
viscera. Adhesions may or may not be 
present. The liver and spleen are usually 
enclosed in a dense white covering, compared, 
not inaptly, to a coating of icing sugar. In 
•certain of these? cases the liver is cirrhotic 
to some degree and ascites is frequent. In 
another group of cases of chronic peritonitis 
the peritoneal effusion is jiart of a jiohjficrosUis 
(polyorrhomenitis), or associated with chronic 
inflammatory changes in the mediastinum - 
chronic iitediasfim'tis. Lastly, oases of <;hronic 
hrmorrhagiv paritoyniift ar(? occasionally en- 
countered. No matter which variety be pre- 
sent, the bowel usually shows distortion and 
kinking, and its outer peritoneal coat is 
thickened, wliile in ])lac(?s its muscular coat is 
thinned and atrophi(‘d. Hc're and then? the 
intestine is commonly bound down by fibrous 
bands and membranes, and multiple adhesions 
are frequently ])resont. 

Symptomatology. — The symptoms and 
signs vary in the different forms and are largely 
to be explained by the mechanical conditions 
obtaining within the abdom(?n. When chronic. 
peritonitis complicates chronic visceral disease, 
such as cirrliosis of the liver, ascites is the 
predominant feature. Some of these ])aticnts 
live to be tapped a score or more times, a 
peculiarity which contrasts forcibly vitli what 
is experienced in cases of ascites of }>urely 
hepatic origin. In many cases of chronic 
peritonitis the symi)ioms are so indefinite that 
diagnosis may long be dubious and only be 
arrived at eventually by a process of exclusion. 
More attention should be 2 >aid to signs than to 
symptoms, yet there are cases in which signs 
are scarcely appreciable. If effusion is absent 
the abdomen is often flattened and retracted, 
but meteorisin is by no means infrequent. 
The distension, which is rarely quite uniform 
unless a considerable effusion is present, varies 
from time to time. Visible? peristalsis is some- 
times noticed. On palpation, much unevenness 
can be detected; and a peculiar doughy sensa- 
tion is often imparted to the hand. Occasionally 
friction may be felt over the abdomen. Nodular 
masses are not infrequent, es]>ecially in tuber- 
ouloos cases. On account of the shortening of 
the mesentery, it may be impossible to demon- 
strate alternating dullness, even when considei- 
lAde ascites is present. Percussion may reveal 


a curious lack of uniformity from day to day. 
This is due partly to changes in position of 
accumulations of gas within the intestines, and 
partly to intraperitoncal collections of fluid 
being Rhift(?d from place? to place by peristaltic 
action. 

Pain is the ( ommoncst symptom. In char- 
acter it may be colicky or dragging. It is 
aggravated by inovem(?nt, and the patient 
often coiniilains that Ik? feels it most when 
walking downstairs. It is fr(?cjuently relieved 
by tlie pressure of a binder, but in some cases 
no ])ressure can be tolerated, so great is the 
tenderness. The a 2 )])etit(? is ]mor, and the 
taking of food may b(? followed by pain. This 
is probably to be asciib(?d to the action of 
adhesions in impeding orderly peristalsis. Con- 
sti])ation is usually pr(?sciit, and painful niic- 
tuiition anddysmenorrheea may be complained 
of. Apart froiri th(?se local manifestations, the 
patient complains of progressive weakness and 
Joss of weight. He presents a sallow appear- 
anc<‘, and becomes dejuessed and irritable. From 
tiim? to time he is subject to attacks of fever, 
and in some cases there arc associated syni])- 
toins due to involvement of the pl(?ura and 
l)ericardium. 

Diagnosis* — This is frequently difficult, 
from the great variability in the symptoms 
and signs. W^iien abdominal pain is the sole 
com]>laint, if such pain arises in the course 
of digestion or follows ui^on defcecation, the 
possible exisionco of chronic peritonitis should 
at l(?ast bo borne in mind. The lumps some- 
times felt on ])al 2 mtion of the abdomen, pro- 
duced by inffaimiiatory thickening and bowel 
entanglement, may be mistaken for malignant 
dis(?ase, and in some cases laparotomy may be 
the only means of deciding tlu* j)oiiit. 

Prognosis. — Serious impairment of the 
general health almost always occurs. The 
course is usually a gradual downward one. 
Sometimes the symptoms abate, only to re- 
appear later. Heatli is usually due to asthenia 
or to some intercurrent infection, e.g. pneu- 
monia. Intestinal ob.struction may threaten 
from time to time and liiially become definitely 
established. 

Treatment. — If extensive effusion exists, 
paracentesis is indicated, and the operation 
may have to be repeated from time to time. 
Injection of 1 or 2 dr. of l-in-1,000 adrenalin 
solution before the cannula is withdrawn may 
delay recurrence of the effusion. Applications 
to the abdomen with the object of promoting 
absorption are frequently employed. In an 
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adult, 1 dr. of ung. liydrarg. oleati may be 
rubbed over the abdomen daily so long as no 
signs of mercuiialism become evident or no 
harm to the skin results. Tr. iodi mitis applied 
two or three times a week is another favourite 
application. Hot fomentations, or turpentine 
stupes, or glycerinum belladonnse (B.P.C.) may 
be applied if there is much pain, and a binder 
often gives relief. Food yielding as little 
residue as possible is ])referable, such as milk, 
eggs, cream, and meat; wliile sunlight, fresh 
air, and tonics such as cod-liver oil, malt, and 
iron will serve to maintain the general health. 
Intestinal obstruction may call for surgical 
intervention. (, 

PER ITON ITIS, PNEUMOCOCCAL. 
Etiology. — This disease is met with more 
commonly in children tlian in adults. Girls 
are ali'ected more often than boys. It is not 
infrequently jtrimary or cryjdogenic, no other 
focus of infection bdng discoverable. There 
is little doubt that these so-called primary 
cases arc really septicsemic in origin. In other 
instances a delinite path of infection may b(} 
disclosed. These jjaths of infection include (1) 
the Fallopian tubes ; (2) the alimentary tract, 
especially the vermiform appendix; (3) lym- 
phatic communications betw(;cn the pleura 
and peritoneum, e.g. peritonitis so(;ondary to a 
pneumococcal pleurisy; (4) the blood-stream, 
the organisms being carried from a pneumo- 
coccic focus in the lung, middle ear, etc. Or 
the pneumococcal peritonitis may be an event 
in the course of a general j)neumococcal septi- 
caemia in which the meninges, pericardium, and 
synovial membranes may all participate. 

Pathology. — The infection may culminate 
in a circumscribed inflammation with abscess- 
formation, or in diffuse peritonitis. No essen- 
tial difference in the pathology of the two 
forms exists, though their clinical aspects are 
dissimilar. The circumscribed form repre- 
sents a process whicli is less virulent or more 
vigorously resisted. 

The inflammatory exudate poured out in 
response to a pneumococcic infection is pecu- 
liarly rich in fibrin — a fact that may serve to 
explain the frequency with which a pneumo- 
coccal peritonitis becomes localized. The exu- 
date is usually liquid in character, greenish, 
and contains numerous flocculi of fibrin ; in 
other cases it is so highly fibrinous that it 
forms a junket-like coagulum of a yellowish 
colour. Unless other organisms such as B. coii 
are present, the exudate is odourless. Con- 


trasted with other peritoneal infeotions tke 
limiting abscess-wall is particularly thick. The 
subperitoneal tissues are usually found to be 
oedematous, and the intestines red and in^ 
jected. A bacteriological examination, how- 
ever, is the only means of arriving at an exact 
diagnosis. 

The localized form with abscess-formation 
usually affects the lower portion of the abdomen, 
and the ab.sccss may point at the umbilicus 
just as in the case of a tuberculous infection, 
or it may rupture into the bladder or vagina. 
After spontaneous evacuation complete re- 
covtu’y may result, but not infrequently 
further drainage is required. 

Symptomatology. — The clinical picture- of 
a pneumococcal peritonitis is often well de- 
fined, yet the differentiation from other varie- 
ties is not easy. In the diffuse form not only 
is the onset acute, but the peritonitis becomes 
straightway generalized. In this latter re- 
spect it differs from most cases of peritonitis, 
which commonly start as a local infection and 
only later become generalized. In some cases 
the coexistence of pneumonia, pleurisy, or 
meningitis may afford an important clue. 

A complaint of pain in the lower part of 
the abdomen is usually the first indication that 
something is wrong. The pain recurs at short 
intervals and each attack is accompanied by 
vomiting. The vomiting may become per- 
sistent for a time and is usually associated 
with diarrhoea. The temperature quickly rises 
to 102'" or 103° F., and the pulse-rate in chil- 
dren is liki^ly to reach 140 or 150, In the cir- 
cumscribed form, examination of the abdomen 
usually reveals tenderness and rigidity in one 
or other iliac fossa. Appendicitis may be 
closely simulated, but rigidity and tenderness 
are rarely so limited in extent as in cases of 
appendicitis. In the diffuse form tenderness 
may be more generalized, movement poor, and 
evidence of constitutional toxaemia more pro- 
found. At first there is often no distension. 
To explain this it has been held that pneumo- 
coccal infections are less toxic than other pyo- 
genic infections to the intestinal musculature, 
and that therefore paresis of the bowel with its 
associated distension and constipation is slower 
in appearing. Percussion may show the pres- 
ence of fluid in the flanks and across the pubes 
within twenty-four hours of the onset. As the 
patient becomes worse the abdomen is in- 
creasingly distended, the mouth covered with 
sordes, the breath foetid, and herpes may 
appear on^the lips. The face, at first flui^ei* 
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becomes dull and listless, and the eyes sunken, fatal if left, the wiser course is the one we 
Death often occurs within two or three days have indicated. 

from toxaemia, or may be deferred to the sixth The value of intraspinal anaesthesia, ospeci- 
or seventh day. A few cases recover com- ally if respiratory embarrassment exist, should 
pletely. Occasionally the illness is prolonged, be borne in mind. 

and residual abscesses form from time to In the diffuse form of peritonitis surgical 
time. interference should be advocated unless other 

The main diffenmee between the circuin- evident lesions coexist, such as pneumonia or 
scribed and the diffuse ty])e is to be. ascribed meningiti.s. ^ Lakiv. 

to the greater area of peritoneal involvement 

in the latter and the increased toxic absorption PERITONITIS, TUBERCULOUS.-— Tu- 
which results. bcrculous ])eritojuti,s is v(;ry frequently asso- 

Diagnosif. — Tlie type has sometimes ciated with the pr<jsence of tubercle in some 

been mistaken for typhoid fever on account of other 2>art of the body Thus, it may be S(5Con- 

the a.ssociation of diarrhoea with jjrofound con- dary to tuberculous ulceration of the intestine, 

stitutional disturbanc<\ The features width caseating mesenteric glands, to tuberculous 
differentiate pneumococcit^ p<^ritonitis arc the disease of the Fallopian tubes in women or to 

more irregular character of tlie hver, the ab- tuberculous infection of the (Epididymis or 

sence of rose si)ots and of sjdeidc cnlarg(‘- vesicula? seminalcs in men. In other cases it is 

ment, and the presence of ]eueoeyt(>.siK. Herpes secondary to 2)ulmonary involvenumt, and in 
labialis is very uncommon in tyi)hoid. Blood- yet others the ]jeritoneum may be affected 
examination for the ])res(‘nc(E of B. typhosus simultaneously with otluT stu’ous membranes 
and Widal’s agglutination rcEaction are likely such as the jdeura and ix'ricardiuiu (polyorrho- ‘ 
to be positive" in the case of tyjhoid. The menitis, (^.v.). In some instance.s tuberculous 
prolonged stage already referred to, in which pcritojiitis follows contusion of the abdomen, 
residual abscc.sses a])j)ear, has sonKEtinuEs Ikecu The organisms may reach tlie ixEritoneum by 
mistaken for tuberculous p(Eritoiutis. A care- wa\' of the blood or by the lymi)h-strcam, or 
ful bacteriological examination of the ])us will they may be poured direxdly into the cavity 
clear up the nature of such eascES. from aii exposed caseating focus, (E.g. mesenteric 

The circu'tnscrihed type may closely resemble gland, Falloj>ian tula*. In tlie latter event the 
ai»pendicitis, as already remarked. In both, bacilli licconuE more or less generally dissemin- 
rectal examination inay reveal a tenderness ated by tlui ]>eristaltic ino\’(Emeni.s of the 
together with a boggy sensation to the examin- intestines. 

ing finger on th(E right side of the pelvis. Various forms of tuberculous peritonitis 

Prognosis. — The prognosis in the circum- are recognized, their diversity dejjending n])on 
scribed variety (which ac(;ounts for about variations in the virulence of the invading 
50 per cent, of all cas(js) is fairly good, th(E nior- organism and in the resistance of the j^atient. 
tality being about 15 per cent. In tlie diffuse 1. Acute miliary tuberculosis oS the peri- 
form recovery is rare, the mortality being a.s toneum. — The symjitoms may btE similar to 
high as 90 per cent. This high mortality is tho.se (XECurriug in cases of acute jxEritojiitis due 
explained by the fact that surgery is iiowerlcss to pyogenic organisms. The exudate may be 
to deal with the septicEeemia which is the under- sero-fibrinous or liaimorrhagic. The peritoneal 
lying cause. infection is frecjuently [lart of a generalized 

Treatment* Circumscribed form . — Though miliary tuberculosis in which other serous 
spontaneous recovery is not imiiossible, prompt membranes and viscjera are invoU ed. In tluEse 
incision and drainage afford the best chance cases the jKEritoncum becomes infected liy way 
of saving life. The character of the exudate of the blood-stream, and tlie iirominence of the 
renders thorough drainage of the peritoneum meningeal or constitutional symptoms may 
difficult. The fluid may be removed by using Jiiask the signs of peritoneal involvement. At 
gauze plugs, but injury to the jieritoneum from autopsy minute grey tubercles are seen in or 
too much manipulation must be avoided. Some beneath the jieritoiieiim, and death may takc^ 
pediatrists are opposed to operation except i^lace before cascEation occurs, 
where a residual abscess exists, but as it is not 2. Caseating or ulcerative tuberculous peri- 
possible to determine without doubt what the tonitis. — In tliis variety neighbouring groups of 
caus of the peritonitis is in every case, and as tubercles become eonflu(*nt and undergo casea- 
80 many cases of peritoneal inflammation prove tion and liquefaction. Thus the interstices 
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between adjacent coils of intestine become 
filled with turbid fluid. These little (iollections 
become encysted by the formation of granula- 
tion tissue w’hic.h sj)rings from and binds 
together neighbouring inflamed coils. Rupture 
of the tuberculous aWsess into the bowel may 
occur, and, should intestinal contents escape, a 
localized faecal abscess results. In the event of 
erosion of the abdominal wall taking place a 
fcDcal fistula will be produced. Faecal fistul® 
are most frequently seen at the umbiliems. 
Should one of these sacculated collections of 
fluid burst into two adjacent coils of intestine 
the condition known as a fistula himucosa is 
established. It is sonuitimes jmssible to re- 
cognize clinically the existence of such a short 
circuit. Suppose, for instance, a fistulous com- 
munication between th(i up])er part of the 
jejunum and the descending colon to have 
developed, not only will the yjatient pass 
partially digested food in tlui stools, but 
wasting of greater raj)idity than the original 
disease accounts for will result. In less severe 
infections it may happen that while caseation 
is going on in some regions of the abdomen, 
fibrosis is taking place in others. Thus the 
oiiKuituni not infrequently shows thickening 
and (Jontraction, and forms a more or less 
horizontal roll across the upper part of the 
abdomen. 

d. Ascitic form. — In this vari(d y an excessive 
amount of fluid collects in the peritoneal cavity, 
and the abdomen may show as great an enlarge- 
ment as in cases of ascii es secondary to (•irrhosis 
of the iiv(!r. hi .some of tliese (.‘ases alternating 
dullness may he absiuit. The infiltrated mesen- 
tery becomes shortened to such an extent that 
it no longer permits the gas-containing intestine 
to float upon the surface of the fluid when the 
patient is turiKHl on to his side. Lai)arotoiuy is 
frc([ucntly' successful in tlu^ treatment of this 
variety. It would a])pear that the sudden fall 
of intra-ahdominal jircssure brought about by 
the. escape of the ascitic, fluid, the bactericidal 
power of which has been exhausted, leads to 
a rapid transudation of blood-plasma rich in 
sy^ecific antibodies. This, coming into contact 
with the infecting organisms, leads to their 
destruction and a gradual termination of the 
disease. 

4. Fibroid tuberculosis of the peritoneum.-^ 

Here the patient’s resistance to tuberculous 
infection is moderately high. The tuberculous 
granulations, instead of undergoing caseation, 
y^rogi’css to the formation of fibrous tis.sue. 
With the lapse of time the fibrous adhesions 


are so dense and the mesentery so much 
shrunken that the lumen of the bowel becomes 
narrowed and distorted, and finally 83anptom8 
of intestinal obstruction show themselves. 

Symptomatology. — Tuberculous peritonitis 
is notoriously variable in its clinical manifesta- 
tions. In some cases the disease is latent, 
and a tuberculous infection of the peritoneum 
is only discovered at operation or autopsy. 
Excejit when constituting a terminal infection 
in some chronic visceral disease, like cirrhosis of 
the liver, tuberculous peritonitis is rarely met 
with after middle life. It is not uncommon in 
childhood. In the more acute forms the disease 
may simulate a]>pendi( itis or intestinal obstruc- 
tion ; when les.^^ acute, typhoid fever may have 
to he excluded. In the more chronic forms of 
the disease, .such as are more commonly seen, 
the on.set is insidious and the affected person 
refers in his history to a few weeks of indefinite 
malai.se, anorexia, and an increasing sense of 
fatigue. He begins to suffer from abdominal 
pain, may notice that his abdomen is becoming 
distended, and finds that he is losing weight. 
There may he troublesome irregularity of the 
bowels, in some eases diarrhfca- when intestinal 
ulceration is y)re.sent - in others constipation. 
Under observation, irregular variations of tem- 
perature soon bc^come manifest, though it is 
by no means rare to find the temperature 
subnormal. 

The physical signs vary according to the typo 
yiresent, but in the commoner fibro-caseous 
form the abdomen is found to be moderately 
distended and a peculiar “ doughy ” sensa- 
tion Jiiay he inqiarted to the hand. In some 
cases the “ rolled-up ” omentum can be easily 
identified, and there may be indefinite masses 
in otlier j)arts of the abdomen. The.se are due 
to portions of matted intestine, in some cases 
enclosing lii^uefied caseous material, to coils 
irregularly di.stended by gas, and less commonly 
to enlarged glands. In the fibroid form of the 
disease th(‘v may also be due to faecal accumu- 
lations. 

As the case proceeds the abdomen becomes 
more ‘‘lumpy,” and its increasing enlargement 
contrasts strikingly with the wasting of the 
limbs and the thorax. The umbilicus becomes 
prominent and red. There are night-sweats, 
diarrhoea increases in frequency, and wasting 
is jirogressive. The skin is shrunken and often 
pigmented, the anaemia more pronounced, 
and the patient slowly sinks from exhaustion, 
hastened possibly by the formation of a faecal 
fistula. In other cases a perforative peritonitis, 
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intestinal obstruction, or generalized tubercu- 
losis brings life to an end. 

Diagnoiis. — In early stages this disorder 
may be difficult to distinguish from any slow 
wasting disease, but the presence of abdominal 
pain in a patient under middle age who is slowly 
losing flesh, should always suggest the possibility 
of tuberculous peritonitis. Blood-culture, a posi- 
tive agglutination reac,tion, and leuc.openia will 
usually serve to distinguisli typhoid fever from 
acute cases of tuberculous peritonitis. Malig- 
fiant disease of the pentoveum may resemble 
tuberculous j)eritonitis. In botli a blood- 
stained effusion may occuir. Malignant di8oa.se 
would be unlikely in a child. Fever is more in 
favour of the tuberculous l(^.sion, whereas a 
rapidly developing caeh(‘xia, the occurrence of 
nodules round about tlie umbilicus, and the 
presence of enlarged inguinal glands are more 
suggestive of inaiignancy. Cystic tumours of 
the ovary sometimes give rise to confusion. 
Vaginal examination may afford a moans of 
elucidation. Addison’s disease may be sug- 
gested when diffuse pigmentation of the skin 
occurs. In cases in which ascites is present, if 
it can be made out that the fluid is encysted, or 
if the rolled-up ” omentum can be palpated, 
a diagnosis of tuberculous peritonitis is likely 
to be correct. An encysted pneumociKtcal peri- 
tonitis may be impossible to distingui.sh without 
a bact(!riological examination of the ascitic 
fluid, nor must it be forgotten that a secondary 
invasion by pyogenic organisms is not a 
very rare event in tuberculous jjeritoneal 
effusions, 

Prognotif The more acute the symptoms 
the worse is the prognosis. The outlook in 
ascitic cases is favourable, less so in the fibrous 
variety, while in the caseous type recovery is 
much less likely, and it has been well said that 
a fsBcal fistula is as good as a death-warrant. 
In fatal cases death usually 0 (;( urs from six 
months to two years from the date of onset ; 
]>atients surviving beyond this time are likely 
to recover, and it is remarkable how a badly 
matted abdomen may eventually get well. 
Infants under two usually succumb to gener- 
alized tuberculosis. 

Treatment. —The general treatment will be 
similar to that for tuberculosis in any other 
part of the body. The j)atient should enjoy as 
much fresh air day and night as possible. 
Sunlight is an advantage. He should remain in 
bed as long as fever is present. The diet 
should be abundant, and should contain plenty 
of fat in the form of cream, butter, fat bacon, 


TUBERCULOUS 

etc. In diarrhoeal cases a milk diet is indicated 
and arrowroot from time to time is useful. If 
the milk is not obtained from tuberculin-tested 
cows it should be lx)iled before being given. 
Locally, inunction ‘ of equal parts of ung. 
hydrargyri oleatis and of vaselin may be per- 
formed onC(i a day for several weeks ; ■|-1 dr. of 
the mixture may be used for an adult ; should 
diarrhma oc.(;ur it is usual to discontinue the 
inunction for a time. Internally, cod-liver oil 
and malt, creosote, or .syr. ferri iodidi may be 
employed. In cases in which diarrhoea is 
frequent, Dovt’i's powder 2-5 gr., combined 
with tannalbin 10 gr., and given in cachet, is 
of service. 

Injections of tuberculin often lead to im- 
provement. In ascitic cases mg. of 

I\R. may be given as an initial dose and 
gradually increas(‘d till the temperature becomes 
normal. The injections arc to be given every 
four or five days, and treatment usually lasts for 
four, five or six weeks. When convalescence is 
attained it is usual to continue the injections 
once a week or fortnight for six months. Tuber- 
culin i.s less successful in the caseous form of 
the disease. The initial dose should be about 
7 .uuV)o<) T.R., increased very cautiously. 

A rise of temi)erature or increase of pain is 
taken as an indication for temporarily stopping 
the treatment. 

Ascitic cas(‘s not subsiding under five or six 
weeks of medical treatment should be treated 
by laparotomy. This allows of the escape of 
the accumulated fluid, and rapid improve- 
ment frequently results. Tlie wound is closed 
without drainage. Exceptionally, a second 
laparotomy is necessary, and in these cases a 
limited exploration may reveal the presence 
of a caseating gland which may wisely be 
removed. 

Laparotomy is not advisable in other varieties 
unless to relieve obstruction or to deal with a 
perforation. It is never wise to incise the 
prominent umbilicus ; in many cases a tuber- 
culous abscess lies beneath, and sooner or later 
a faecal fistula is likely to form. It is not 
expedient to attempt to treat faecal fistulae by 
surgical measures ; in such cases extensive 
peritoneal adhesions are often present, and the 
walls of the intestine are too soft and friable to 
permit of manipulation. jj Lakin 

PERITONSILLITIS (see Quinsy), 

PERIURETHRAL ABSCESS (see Abscess, 
Pbkiueethral). 
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PERLECHE {see Impetigo Contagiosa). 

PERNICIOUS ANiCMIA {see Anjemia). 

PERNICIOUS VOMITINQ OF PREG- 
NANCY {see Vomiting, Pernicious, of 
Pregnancy). 

PERONEAL MUSCULAR ATROPHY 

{see Muscular Atrophy, Peroneal). 

PERTHES’ DISEASE {see Pseubo-cox- 
algia). 

PERTUSSIS {see Whooping-cough). 

PES CAVUS {see Talipes). 

PETIT MAL {see Epilepsy). 

PHARYNGITIS, ACUTE.— An acute in- 
flammation of the mucous membrane of the 
pharynx, resulting in congestion, and in severe 
attacks loading to infiltration with excessive 
secretion. 

Etiology. — The causes are : 

1. Predisposing. 

{a) Lowered vitality — the result of 
under-feeding, living in vitiated, 
smoky or dusty atmospheres. 

{b) Constitutional conditions, such as 
gout, rheumatism, disorders of the 
digestive tract. 

(c) Catarrhal and septic conditions 
of the nose and nasal acces- 
sory sinuses, naso-pharynx, and 
larynx. 

{d) Ex(5essivc indulgence in alcohol and 
tobacco. 

2. Exciting. 

(a) Traumatism, such as hot or corro- 
sive fluids ; after wounds caused 
by foreign bodies, or after opera- 
tions in the nose or naso-pharyn- 
geal area, when much sponging has 
been done. 

{b) Inflammatory conditions of the 
nose, accessory sinuses, larynx, or 
naso-pharynx. 

(c) Many of the infectious fevers. 

Pathology. — There is considerable inflam- 
mation, with congestion and swelling of the 
mucous surfaces and free secretion. Later 
this is followed by a small-celled infiltration 
of the connective tissue, the uvula becoming 
enlarged and cedematous, perhaps to an 
enormous degree. In severe septic cases 
(which are usually streptococcic), sloughs form 
on the posterior wall, and the tonsils and 
uvula may become gangrenous. There is a 


marked tendency for the disease to spMad 
down to the epiglottis and larynx. 

Symptomt. — ^In the simpler oatarrhal type- 
there is an early sense of pain and discomfort m 
the throat, especially on swallowing, with a 
constant hawking as if due to a foreign body ; 
the temperature is slightly raised to 100-101® F. 
The glands in the neck may become enlarged 
and tender, and if there is much oedema of the 
uvula the voice alters. In the more severe 
infectious types the temperature runs up to 
103-104® F., initiated by a rigor, with great 
pain, especially on deglutition. The general 
condition is one of septic poisoning, and may 
progress to delirium and coma. The glands of 
the neck become much swollen, and abscess- 
formation may follow. 

Prognosis. — The outlook is good in the 
simple types, recovery taking place in from two 
to fourteen days. In the severe types there 
may be serious danger to life as the result of the 
septic poisoning. 

Treatment. — In the acute catarrhal type 
the patient should be put to bed and a dose 
of calomel (3-5 gr.) given at night, with a 
saline in the morning ; all alcohol and smoking 
must be forbidden. If there is much pain, 
salicylate of soda in doses of 5-10 gr. can be 
given every two hours until it is relieved. The 
throat and nose should be sprayed with an 
alkaline lotion such as — 




Sod. bicarb. \ 

Sod. bibor. / “ 
Sod. salicyl. gr. iii. 

Menthol 1 == «.. ; 

aa gr. i. 


Thymol 
Glycer. gL 
Aq. giv. 

One part to 10 parts of warm water in a spray, 
to be followed by a spray in an atomizer : 


1^ Menthol gr. xx. 
Thymol gr. x. 
Eucalypti TT^xx. 
01. cu^b. HIxxx. 
Faroleine ad giv. 


A useful lozenge is : 

Menthol gr. 

01. eucalyp. 

M. ft. trochis. One to bo sucked every 2-3 hours. 

No attempt should be made at painting in 
the acute stage. Later the following |'gives 
excellent results : — 


” Sia)“5.. 

01. amygd. dulc. gL 
M. ft. pigment. 
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In the severe infective type the case must 
first be treated with a calomel purgative, and 
antistreptococcic serum administered in doses 
of 10-20 c.c. Internally, quinine in 5-gr. doses 
three times daily, and pcrchloride of iron in 
20-30-min. doses every four hours, should be 
given. Any signs of heart failure must be 
combated by hypodermic administration of 
adrenalin chloride 1 in 1,000, in 5-min. doses, 
four-hourly, or strychnine or digitalin; and 
alcohol must also be administered. Locally, if 
there is much niuco-pua or slough, hydrogen 
peroxide in a spray, followed by the oily 
solution mentioned above, is the best. Steam- 
ing the pharynx with the following is soothing 
and efficacious ; - - 

Menthol gr. xl. 

Sp. rectif. 5L 

One drachm to a pint of boiling water. 

J. Gay French. 

PHARYNGITIS, CHRONIC. — The fol- 
lowing forms are distinguished, viz. Simple, 
Hypertrophic, and Atrophic. 

Simple and Hypertrophic Pharyngitls.- 
The causes of these forms of ])haryngitis are : 

(1) Frequent attacks of acut(‘ jdiarvngitis. 

(2) Digestive troubles, esj)(‘cially in gouty or 
rheumatic subjects. (.‘3) ])i.sease of the nose* 
and nasal accessory sinuses. (4) Working 
in dusty or vitiated atmospheres. (5) Misuse of 
the voice. (6) Excesses in alcohol or tobacco. 

Pathology. —The mucous ineinbrane be- 
comes congested and of a dark-reddi.sh colour ; 
the blood-vessels pass into a state of elironic 
dilatation, and the lyrii]ihoid noduh’s sur- 
rounding the openings of the mucous glands 
hypertrophy. At the same time the lymphoid 
masses on each side, known as tlu*. salpingo- 
pharyngeal folds, increa.se and appear as two 
inflamed strands behind the i)osterior jjillars of 
the fauces, one on each side, a condition to 
which the name of laiend pharyngitis 
given. 

Symptomf. — There is usually a dryne.s.s 
and soreness at the back of the throat, a< - 
comppied by frequent attacks of violent 
hawking. The patient often feels as though 
a forei^ body such as a hair were present. 
The voice is conqdained of as being weak and 
tiring easily. 

Treatment. — A careful examination should 
be made as to the cause — errors of digestion 
or intranasal trouble, for instance — and this 


should receive adequate treatment. Alcohol 
and tobacco should be prohibited ; a misused 
voice should receive rest, followed by a proper 
course of voice training. In yomig children 
removal of tonsils and adenoids will often lead 
to a cure. Locally, an alkaline sj)ray should be 
used both into the pharynx and through the 
nostrils. The oily solution in an atomizer 
mentioned under Phakyngitis, Acute, is very 
u.seful, a.s is also the menthol and guaiacol 
paint which follows it. If there are a number 
of enlarged follicles they can he destroyed by a 
galvano-cautery j)oint under cocaine, but not 
more than four should be dealt with at one 
.sitting. The cautery can also he applied 
eflectiially to the inflamed lateral hands. It 
is important to remember that the cautery 
.should be used for the ])harynx as little as 
po.s.sible, h‘st an atrophic condition be origi- 
nated. A solution of Mandl's paint, or a 
10-per-ccnt. solution of silver nitrate, is also 
useful. 

(’iiKoNK' Atrovtiic Pharvngitls. — This 
form of ]>haryngitis usually occurs in cases 
where there is an atrophic condition in the 

no. S(‘, or as the result of j^rolonged nasal sepsis. 

Pathology.— Tlierc is a gradual atrophy of 

the mucous glands with obliteration of the 
blood -ve.ssels. 

Symptoms. — threat dryness and irritation 
in the pharynx are commonly complained 

of. Tliere may be considerable hawking and 
coughing as tin* result of the formation of 
dry c.rusts, and hoar.scmess and cough may be 
])re.seiit as the condition advances and involves 
the larynx. 

Prognosis. — In the. early .stage tJie ])i“o8- 
])ect is good ; later, though the cliange.s in the 
ijiuco.sa are iMuiiianent, as a rule the ]»rocess 
can be arrested and relief given. 

Treatment must first be directed to the 
])rimary cau.se, wdiicli is almost invariably 
found in the nose. The ]»harynx .should be 
sprayed with an alkaline lotion, or, if the 
crusts are v(‘ry adherent, with a 5-volume 
.solution of hydrogen jjeroxide. This should 
be followed by the aj)pli(;ation of either 
Maiidl’s solution or : 


Aq. od 5i. 

General treatment must be given to combat 
the ansemia and the poor state of health often 
present in these cases, J. Gay French. 
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PHARYNX, NEW GROWTHS OF.— The 
following innocent growths are met with : — 

1 . Papilloma. 

2. Fibroma. 

3. Angioma. 

4. Adenoma. 

5. Dermoid cyst. 

6. Endothelioma. 

1. Papilloma is the commonest of the innocent 
growths, and is usually seen on the uvula, the 
edges of the palate, or the anterior pillars of the 
fauces. It is soft, and generally pedunculated. 
It rarely grows to a large size, and is of a 
pale-pink colour witli a cauliflow(!r surface. 
It seldom gives rise to symptoms, but when 
growing to a fair size may cause discomfort 
in the throat with a tickling sensation and 
sometimes cough. 

Treatment. — A papilloma is usually not inter- 
fered with unless it is growing large and 
causing symptoms, when it can be removed 
under cocaine ansesthesia. The papilloma is 
seized with a toothed for(!ej)S and pulled 
forward, the base being divided either with 
scissors or with a snare. This ensures removal 
of the whole growth. 

2. Fibroma is rare;. It occurs on the tonsils 
or on th(‘. arclujs of the palate. In apj)earan(“t? 
it is a round, junk, sessile growth, hard to the 
touch, and it is usually free from symptoms. 
It is dealt with in the same way as a papil- 
loma, except that a general anaesthetic may 
be necessary. 

3. Angioma is extremely rare. It may be 
found either at the junction of the hard and 
soft palates, or on the posterior wall of the 
pharynx. It may give rise to distromfort, pain, 
and dysjdiagia. 

Treatment. — kii angioma should always be 
removed, and a general anaistbetic is necessary. 
The incision should not approach the edges 
of the growth, whitdi can be dissected away 
with a blunt dissector. Ha3morrhage from any 
big vessel is, as a rule, easily controlled by 
means of pressunvforceps, and, should there 
he general oozing, a Pac^uelin’s cautery used 
at a dull-red heat proves satisfactory. 

4. Adenoma occurs in the palate, and may 
grow to a large size. If large, it may interfere 
with swallowing and speech, and give rise to pain. 

Treatment. — Remove under a general anees- 
thetic. An incision is usually made over the 
growth, which can then generally be easily 
shelled out, and the incision closed with a few 
stitches. 

5. Dermoid cyst is extremely rare. It is 


situated in the middle line — ^probably con- 
nected with the foramen oseoum. The tumour 
is pedunculated, and can be easily removed 
with a snare. 

6. Endothelioma. — The usual position is in 
the tonsil, soft palate, or posterior pharyngeal 
wall. The growth is smooth, round, pink 
and firm. The symptoms vary with the posi- 
tion : usually dysphagia, alteration in speech, 
and pain and discomfort are complained of. 
Dyspnoea may occur if the growth is obstruct- 
ing the respiratory passage. The growth has a 
definite capsule. 

Treatment . — Complete removal. This is done 
by an incision over the growth, which can then 
easily bo shelled out. 

Malignant growths. — Carcinoma and sar- 
coma occur fairly frequently in the pharynx, 
both as j)rimary growths and as metastases. 
As the symptoms which they provoke are 
similar, both types will be considered together. 

These neoplasms may occur in any part of 
the pharynx. JVimary sarcoma usually runs 
a rapid and fatal course, though numerous cases 
are recorded in whicdi it has continued for six 
to eight years before terminating fatally. The 
c(u*vical glands (uilarge early, and ulceration 
takes place rapidly in the primary growth. 

Carcinoma rarely occurs before the age of 40, 
and is eommonor in males. The usual type is 
the squamous-celled. 

Symptoms largely depend upon the position. 
The earliest is a sense of discomfort and fullness 
in the throat ; pain is frequent, especially in 
carcinoma. The cervical glands are early 
implicated. If the growth is in the respiratory 
tract, dyspnoea becomes pronounced. Later, 
severe pain, dysphagia, odynphagia, dyspnoea, 
foetid breath and excessive salivation, with 
rapid wasting, all become evident. 

Diagnosis . — In the early stages the chief 
difficulty concerns tertiary syphilis. The ad- 
ministration of potassium iodide and the 
Wassermann reaction should determine the 
question, and a removal and microscopical 
examination of a portion of the growth under 
cocaine is decisive. 

Prognosis and treatment . — Unless the growth 
is removed early it proves fatal. Unfortu- 
nately, even in this stage removal is often 
followed by recurrence. In the later stages 
palliative treatment must be had recourse to. 
Radium and diathermy are always worth 
trying. The former in sarcoma of the najso- 
pharynx has recently proved of great benefit 
in a number of cases. J. Gay French. 
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PHARYNX, 8PA8M OF. — Pharyngeal 
spasm may be purely functional, of which the 
best example is the globus hystericus ; or it 
may be due to disease of the central nervous 
system, as in tabes dorsalis, (jerebral tumours, 
general paralysis and meningitis. The condi- 
tion is also seen in tetanus and in hydrophobia. 
The commonest type is the fimctional ; in this, 
rhythmic movements of the pharyngeal walls 
may be seen, possibly accompanied by an 
audible click. It is usually met with in women. 
One variety occurs in young children, and may 
lead to difficulty in swallowing. 

Treatment* — In the organic type little can 
be done, but in the functional, change of 
air and the administration of bromides with 
valerian give the best results. Faradism and 
the high-frequency current to the neck have 
both been recommended, j q^y French. 

PHARYNX, SYPHILIS OF.—In the ac- 
quired form syphilis is met with in the pharynx 
in the primary, secondary and tertiary stages. 
In the congenital variety, secondary and ter- 
tiary stages are recognized. 

Acquired Syphilis 

Primary. — The chancre is usually seen on the 
tonsil, palate, faucial pillars, or on the posterior 
wall of the pharynx. The infection is trans- 
• mitted by kissing, perverted sexuality, or 
through infected implements such as knives, 
forks, spoons, etc. 

Symptoms. — ^As a rule, there is a sore 
throat, which is very 2 :)ronounced, with some 
I)ain on deglutition. 

Pathology* — The affected portion is swollen 
and hard to the touch, its centre being ulcerated 
and covered with a greyish sloughy membrane. 
There is early enlargement of the submaxillary 
glands, which are hard, without fixation, and 
have no tendency to suppurate or involve the 
skin. 

Diagnosis depends on the appearance of 
the lesion, the characteristic swelling of the 
glands, the detection of the Spironema pallidurn, 
and the establishment of a positive Wasser- 
mann reaction. It may be necessary to wait 
for the appearance of the secondary lesions. 

Prognosis is good with early treatment. 

Treatment. — The local treatment consists 
in keeping the patient’s mouth and teeth 
scrupulously clean, and directing him to gargle 
with a solution of lotio nigra J oz., potass, 
chlorate 16 gr., water to 1 oz. The general treat- 
ment is the more important. (See Syphilis.) 


PHARYNX, SYPHILIS OF 

Secondary. — Two main forms are seen, 
erythema and the mucous patch. Erythema is 
the commoner ; in it the mucous membrane is 
thickened and of a purple-red colour. It is 
usually situated on the palate and tonsils, and 
frequently takes the shape of two crescentic 
patches spreading from the anterior pillars to 
the uvula. The mucous patch is situated, in 
order of frequency on the tonsil, uvula, soft 
palate, pillars of the fauces and, rarely, the 
jiosterior pharyngeal wall. These patches are 
rounded and slightly raised, and covered with 
a bluish-wffiite membrane, the surrounding area 
being considerably inflamed. 

Symptoms.— iSore throat with some pain 
on sw’allowing is complained of. 

Prognosis and treatment. — If treated 
early, the mucous patch gradually disappears. 
The gargle of black wash and potassium 
chlorate described above is efficacious. Mucous 
patches should be dried and touched with a 
25 ])er cent, solution of silver nitrate. Alcohol 
and tobacco must be strictly forbidden. 
Generally, antisyphilitic treatment must, of 
course, be adopted. 

Tertiary. — In the jharynx the tertiary 
lesions met with are (1) gummata, (2) ulceration, 
(3) scars and adhesions. 

(1) Gummata may be diffuse or circum- 
scribed, and are usually seen on the posterior 
pharyngeal ■wall, palate, faucial jullars, or 
tonsils. The sw'cllings are rounded, hard, and 
grow ra 2 )idly. TJiose ■which are of the circum- 
scribed type show a tendency to ulcerate early, 
but those which are diffuse are more persistent 
and less ]>rone to ulceration. Fain, esjKicially 
on deglutition, and alteration of the voice are 
the chief symptoms conijflained of. 

(2) Tertiary ulcerations result from the 
breaking down of gummata, and are of two 
varieties, (1) the serpiginous superficial, and 
(2) the de(5p crateriform. The forjuer are seen 
in the early tertiary period, the latter in the 
later stages. 

(3) Scars and adhesions . — ^After healing has 
been established, there is a marked tendency 
to the formation of cicatrices. Extensive scars 
may be see-n on the ]:»ost-pharyngcal wall, and 
deformities occur from the resulting adhesions. 
Thus the naso-pharyngeal passage may be 
com])letely occluded, or very much narrowed, 
by adhesions betwium the soft palate and 
the posterior wall of the j)harynx, or severe 
dysphagia be brought about by adhesions be- 
tween the posterior pharyngeal wall and the 
base of the tongue. 
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Diagnosis is arrived at by obtaining a 
history of syphilis and by the local appear- 
ances. A positive Wassermann reaction and 
successful results by treatment with mercury 
and iodides are confirmatory. 

Treatment. — Of chief importance is the 
general treatment {see Syphilis). Local treat- 
ment is also essential, and consists in keep- 
ing the mouth and teeth scrupulously clean. 
Lotio nigra makes an excellent mouth-wash and 
gargle in these conditions. The ulcerations 
should be touched with a 25- to 50-per-cent, 
solution of silver nitrate, or fused silver nitrate 
on a probe. Adhesions may be treated by 
stretching or removal, but it must always be 
borne in mind that they show a tendency 
towards recurrence, and where possible they 
should be left alone. Large perforations 
through the hard j)alat(i arc best dealt with by 
adjusting an obturator. 

Congenital Syphilis 

In congenital syphilis of the pharynx the 
secondary and tertiary manifestations are 
similar to those seen in the acquired type. The 
secondary lesions frequently occur within the 
first six months of life, taking the form of an 
erythema or a mucous patch ; the tertiary are 
most frequently seen at puberty, usually as a 
gummatous infiltration or ulceration, and are 
in every way similar to the acquired varieties. 

J. Gay French. 

PHARYNX, TUBERCULOSIS OF, 
ACUTE. — Acute tuberculosis of the pharynx 
occurs as the miliary form and is almost in- 
variably secondary to tuberculosis of the lungs. 
Its appearance is of serious omen, the cases 
almost invariably terminating fatally. It is 
seen in the mucous membrane of the soft 
palate, uvula, faucial arches, and, rarely, in 
the tonsils and posterior pharyngeal wall. The 
tubercles at first present the appearance of 
))ink, discrete nodules ; these rapidly coalesce 
and break down into shallow ulcers, irregular 
in shape, with undermined edges, sloughy base 
and a contiguous reddish areola, the sur- 
rounding mucous membrane being extremely 
ansemic. The tissues around the ulcers are 
usually Oidematous, and the cervical glands 
become enlarged. 

Symptoms. — Severe pain is experienced, 
and is increased on any attempt at swallowing. 
The patient is seriously ill with pulmonary or 
general tuberculosis, the temperature is con- 
sequently raised, and there is rapid wasting. 


Diagnotif . — The general oonditiOB . of 
the patient, the local appearance in tbe 
pharynx and the presence of cough and ex- 
pectoration are the chief points in diagnoins. 
Examination of the sputum reveals tubercle 
bacilli. 

Treatment. — The treatment should chiefly 
be directed to the antecedent tuberculosis of the 
lungs. Locally, palliative treatment only can 
be adopted, for the patient’s condition is too 
serious to allow of energetic measures. The 
pharynx should be sprayed with an alkaline 
lotion such as Dobell’s, and insufflated with a 
powder to allay the pain and permit food to be 
swallowed in comfort. The best powder is a 
mixture containing equal parts of orthoform, 
ana>sthesin and iodoform ; it can be insufflated 
with advantage half an hour before the ad- 
ministration of food. j Prbnch. 

PHARYNX, TUBERCULOSIS OF, 
CHRONIC. — This condition is seen as lupus, 
affecting the soft palate, the faucial arches, and 
the posterior pharyngeal wall, and presenting 
itself as minute, discrete, pinkish nodules with 
the typical apple- jelly centres. The whole 
area appears thickened, and breaks down into 
superficial ulcerations which show the charac- 
teristic tendency to heal at one edge while 
spreading at another. Considerable destruc- 
tion may take place, and healing may leave 
pronounced deformity as the result of cicatri- 
zation. The healed parts often show a tendency 
to break down easily. 

Symptoms. — The symptoms are usually 
mild. There may be some thickening of 
the voice, and discomfort, with occasionally 
a tendency to regurgitate liquid through 
the nose should the palate be extensively 
diseased. 

Prognosis. — The disease is slow but pro- 
gressive, and unless arrested leads to extensive 
destruction of the tissues. It can, however, be 
arrested by treatment. 

Diagnosis. — Syphilis provides the chief 
difficulty in diagjnosis. Syphilis, however, is 
much more rapid, responds to antisyphilitio 
treatment, and reacts positively to Wasser- 
mann’s test. Kemoval of a small portion for 
microscopical examination reveals the nature 
of the disease* 

Treatment. — Fresh air and good food with 
cod-liver oil and malt are indicated. Of drugs, 
arsenic is the most satisfactory, and sho^ 
be ^ven three times daily, commencing with 
3-min. doses and increasing up to lO-min. 
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The application of the electric cautery to the 
nodules is useful. If there are sluggish ulcers, 
they should be cleansed, cocainized, and receive 
an application of fused silver nitrate on a probe. 
Curetting is rarely necessary. 

J. Gay French. 

PHIIVI08I8. — A condition in which the pre- 
putial orifice is not large enough to allow of 
the retraction of the foreskin over the glans. 
It may be either congenital or acquired. The 
acquired form may be inflammatory and due 
to the oedema of the prepuce sonietinies asso- 
ciated with gonorrhoea, venereal sores, or nori- 
venereal balanitis, or it may be cicatricial. In 
the congenital variety there are usually firm 
adhesions of the mucous membrane of the 2 )re- 
puce to the surface of the glans. If the orifice of 
the prepuce is pinpoint in size there may be 
an obstruction to micturition, and the fore- 
skin will balloon out at (^acli evacuation of the 
bladder. Certain reflex ])henoi))ena have been 
associated with phimosis and its acconq)any- 
ing adhesions— retention of urine, nocturnal 
enuresis, convulsions, night-t(‘rrors, colic, indi- 
gestion. Exce 2 )tionally, is the cuuse 

of repeated attacks of balanitis and the forma- 
tion of prejmtial concretions. Although (?on- 
genital phimosis may disa])i)ear with growth 
as the child reaches S(‘ven or eight years, it 
is better, when the orifice is very small, to 
recommend and perform circumcision. 

Treatment. — When thtjre i.s inflammatory 
phimosis the foreskin should not be removed 
immediately. A sim])le incision made along 
the dorsum will give drainage and allow local 
treatment to be a])jjlied. When the septic 
process has disaj^peand, circumcision may be 
done should the jiatieiit diisin; it. 

In performing circumcision it is b<;st to 
employ general anaesthesia. It is iirqmrtant 
to remove the proper amount of skin and 
mucous inembrani!. Without dragging the 
foreskin forwards, make four nicks with the 
knife or four snips wdth scissors to mark where 
the skin should be cut through. Three of 
these marks-— one on the dorsum and one each 
side — should be jflaced at a level just distal to 
the corona of the glans felt through the fore- 
skin. The fourth nick is made on the under- 
surface just where the freenum can be felt to 
be attached to the glans. 

There are two methods of removing the ])re- 
puce : (1) It is split up the dorsum with blunt- 
pointed scissors until the dorsal mark has been 
, reached (Fig. 76). To make room for the blade 


of the scissors a probe must first be insinuated 
between the glams and foreskin along this 
line to separate adhesions. The dorsal cut 



being c.oni])I(‘f.(‘d, tlie adherent foreskin must 
be peeled of tin* glans until the groove behind 
the corona is exj)osed, setting free the retained 
smegma, llotii skin and mucous rnombrami 
are then cut oil along the line already marked 
out on the skin. More mucous membrane must 
be trimmed away so that only a narrow strip 
a little more than J in. wide is left. (Fig. 77.) 



Tlif )»Hs liiTii jioelol kick to (lie siiluu.s iMhiiid tin- 

cimma. The liin-s of Hcctiuii of the foi i-skin an* bhowii. 

(2) The foreskin is dragged forwards and 
pulled through the slit in a flat piece of metal 
to jm)tect the glans from injury, or it may be. 
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PHLEBITIS 


grasped between the handles of a pair of sinus 
forceps which function similarly. The marks 
on the foreskin should be just beyond the 
metal plate or forceps, the tissue distal to 
which is cut off flush \\ith a scalpel. The akin 
retracts. The mucous membrane is then split 
up the dorsum, peeled back, and trimmed of! 
as in the first method. 

The freenal artery, which runs backwards from 
glans to prepuce, is tied with fine catgut (Fig, 78). 
The other ble(‘ding vessels are twisted in in- 
fants, ligated in adults. The suturing is done 
with fine non-chromicized catgut ^so. 00, and 
is begun at the frfenum. The needle should 
always pass from mucous membrane to skin. 



Til sliuw hnw llii; iirtcry tu tin- frauuni ia ainl llie t'lul 
(if Ihti Miliur usL'd to stitch iiiiiCdsu tu the skin. 

A continuous suture, if it be not i)ulled too 
tight, may bt; used, or ijiterrupted sutures. 
Tli«‘ meatus must always be carefully inspected. 
If it is pinpoint, mcatotomy downwards should 
be done, and care taken in tlio after-treatment 
to prevent it from contracting up again. The 
dressing should be sterilized vaselin spread 
on narrow ribbon gauze, or ung. hydrarg. oxid. 
flav. used similarly. A pad of wool with a 
T-bundage is placed over this. A good dress- 
ing for small infants is boric-acid albumen, 
made by stirring thoroughly a drachm of 
boric-afiid powder into the wliite of a per- 
fectly fresh egg. With a camel-hair brush this 
is painted over tlie line of suture at the end of 
the o])eration. No other dressing is used, the 
ordinary napkin being put ou. Every time 
th(^ napkin is changed the operation area is 
again painted. There is no need to remove 
the catgut sutures. C. A. Pannett. 


PHLEBITIS. — ^Inflammation of the walla of a 
vein. Since such inflammation almost always 
leads to clotting of the blood inside the veiii 
(venous thrombosis), the two conditions cannot 
well be separated. 

Etiology. — The causes are : 

1. Traumatism. Severe or even slight in- 
jury may so damage the vein as to induce 
phlebitis and thrombosis. 

2. Infection, whether spreading from neigh- 
bouring parts or carried to the vein by the 
blood-stream. 

3. Gout. 

4. Following primary thrombosis in such 
conditions as anaemia, cancerous cachexia, and 
convalescence from fevers. It is possible that 
in some of these states there may be toxins 
which directly cause phlebitis. 

5. Post-operative, due to traumatism or < 
infection. 

Symptomatology. — Pain is felt along the 
course of tho affected vein, which is tender on 
pressure. Swelling and oedema are noticed, 
both locally and in the parts distal to the 
inflamed vein. If the inflammation is septic, 
suppuration may ensue, and should the clot 
in the vein be disintegrated, particles may be 
carried into the general circulation and cause 
pyaemia. In Tion-inf(;ctive cases there is slight 
fever and increase of pulse-rate; in infective 
cases the temperature may be very irregular. 

Special varieties. Veins of Superficial 
varicose veins of the leg frequently become 
inflamed owing to slight injury, or to infection 
from small ulcers. A firm cord can often be 
seen and ftslt under the skin, but in a fat subject 
the internal saphenous vein cannot always 
easily be palpated. Phlebitis of the deep veins 
of tlie leg is not uncommon, especially in gouty 
subjects ; painful swelling of the calf and 
ankle region and a limp on trying to walk may 
be the only symptoms. Phlebitis and throm- 
bosis of the femoral vein cause great oedema 
of the lower limb. 

Lateral sinus. — Infection of the lateral sinus 
is a serious complication of otitis media. It is 
accompanied by irregular fever with occasional 
rigors, tenderness along the course of the jugu- 
lar vein, and the general symptoms of pyaemia. 
(Nee Late UAL- SIN us Thrombosis.) 

Cavernous- sinus infection causes symptoms 
of pyaemia with local swelling and congestion of 
the conjunctiva and some protrusion of the 
corresponding eyeball. (See Cerebral Sinuses, 
Thrombosis of.) 

Portal vein. — Phlebitis of the veins of the 
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portal system (pylephlebitis) is a serious con- 
diticm usually following on an infective focus 
in the intestinal tract, e.g. appendicitis. Irre- 
gular fever, rigors, tenderness over the liver, 
general symptoms of toxeamia, and occasion- 
ally jaundice and heemateniesis point to the 
condition. 

The pampiniform plexus of veins may be- 
come inflamed and form a tender swelling 
reaching from the testicle to the abdominal 
cavity. If suppuration occur, the ensuing 
abscess may extend into the retroperitoneal 
abdominal tissues. 

The inferior vena cava may thrombose, but 
whether owing to previous phlebitis or con- 
sequent on some condition of tlic blood is 
doubtful. If the patient survive, there will be 
great swelling of the lower extremities, and 
compensatory enlargement of the 8ui)erficial 
veins on the abdomen. 

Diagnosis. — Thrombosis of superficial veins 
is usually easily detected, but if over the tibia 
may be mistaken for periostitis. Postoperative 
phlebitis of the saphenous or femoral vein 
(especially on the left side) should always be 
looked for if the temperature or the pulse-rate 
rises without obvious cause elsewhere. Local 
pain in these cases is often slight. Unfortun- 
ately, sometimes the first symptom is the dis- 
lodgment of a clot, causing pulmonary embolism 
with symptoms of dyspnoea, lividity, lung con- 
solidation and possibly fatal asphyxia. 

Infective phlebitis of the lateral sinus and 
jugular vein, and of the portal vein, are con- 
sidered under Lateral - sinus Thrombosis, 
Pylephlebitis, Simple, and Pylephlebitis, 
Suppurative. Phlebitis of deep veins of the 
leg may be mistaken for muscular rheumatism 
if due care be not taken. Infection of the 
veins of the spermatic cord causes a swelling 
likely to be mistaken for inflamed or strangu- 
lated hernia by a careless observer. 

Prognosis. — ^Recovery is the rule in a simple 
case, but there is always the grave risk of 
pulmonary embolism urging the practitioner to 
treat the condition as serious. In septic cases 
the risk of pyaemia makes the prognosis more 
serious. In sinus phlebitis death is common. 

Treatment. Non- infective cases. — Best in 
bed for from three to six weeks xmtil pain over 
the course of the vein has disappeared is 
imperative. If the vein be in the leg or arm, 
the limb should be wrapped in cotton- wool, 
supported on splint or on pillows, and kept 
|M^ectly still. The patient should be warned 
llgainst any undue or sudden movement or 
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exertion, especially straining at stool. Aperients 
and enemata to avoid constipation are neces- 
sary. Fomentations, or glycerin and bella- 
donna, may be applied locally for the pain. 
When all local pain has gone, gentle massage 
must be started, and gradually increased if no 
ill results follow. A firm bandage should be 
worn afterwards to lessen swelling of the limb. 

Infective cases. — In the case of superficial 
veins an incision must be made into any 
abscess which forms. In lateral-sinus infection 
the sinus must be opened, the jugular vein tied 
in the neck, the septic material washed away 
and drainage instituted. In the leg it is some- 
times possible to excise completely a local patch 
of inflamed and thrombosed veins. 

To prevent (‘xtension of thrombosis, diminish 
the coagulability of the blood by giving (dtric 
acid or making the patient drink plenty of 
lemonade. For the treatment of pulmonary 
embolism, see Lung, Embolism of. 

Zachary Cope. 

PHLEBO-ARTERITIS, THROMBOTIC 

(see Thrombotic Phlebo-arteritis). 

PHLEBOTOMUS FEVER (sgn. Sandfly 
Fever, Papatasii Fever, Three-day Fever, 
“ Dog Disease ”). — A benign fever of short 
duration transmitted by the idilebotomus fly. 

Etiology. — New-comers to an area in which 
the fly is found are V(fry prone to be attacked, 
perhaps as many as 50 per cent, contracting 
the disease. Tliis was demonstrated during 
the recent War, outbreaks occurring among 
the troops in India, (lallij)oli, Mesopotamia, 
Salonika, Palestine, “ Syria,” the “ iEgean 
Islands,” and Egypt. New arrivals in tropical 
countries appear to be liable at any time, but 
in the Bubtro])i(;s the incidence is chiefly in the 
summer and autumn. The patient’s ))lood is 
infcjcted, and its injection into men or into 
monkeys has transmitted the disease. The 
germ is ultramicroscopic and passes through 
the finest filters. 

The fly (Fig. 79). — Sandflies are minute, 
delicate, fragile insects which bite by night 
and against which a mos(piito net affords no 
protection. Their wings arc leaf-shaped, and 
during rest arc erect. The legs are long 
and slender, and wings, body, and antennee 
downy. Altogether the insect is about equal 
in size to a pin’s head. Only P. papatasii has 
been shown to transmit the disease, though it 
is probable that other species do so also. 
Phlebotomus flies shelter and lay their eggs in 
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damp places, cracks in walls and embankments, 
walls of cellars, heaps of damp stones, cesspools, 
etc., and may be carried in cargoes from place 
to place. Their flight is halting and low, and 
they probably only traverse short distances. 
The cycle of egg, larva, and imago takes from one 
month to two months or more to complete, 
according to the atmospheric conditions. 

Symptomatology. — ^An incubation period 
of four to seven days is followed by chilliness 
and malaise, and perhaps a rigor. Giddiness, 
severe frontal headache, pain at the back of 
the eyes, and generalized pains in limbs and 
muscles are complained of. Though drowsy, 
the patient is irritable and cannot sleep. The 
face is flushed and puffy, and injection of the 



Fij(. 79. — The phlcbotomus fly (female). 
{After Alcock. ) 


conjunctiva) intense. Vomiting and diarrhoea 
may occur, but constipation is more usual, 
accompanied by anorexia and epigastric pain 
or discomfort. The tongue is coated with 
a white fur, but clean at the tip and edges. 
The palate and fauces are injected, and may 
be studded with small vesicles. The skin is 
usually dry, but may be clammy. Apart from 
the congestion of the face, which may extend 
to the shoulders, there is no rash, though the 
bites of the fly may produce tender itching 
papules or even vesicles. Within about twenty- 
four hours the temperature rises to 101°, 102°, 
or 104° F., where it remains for another day, 
and then begins to fall, declining gradually on 
the third and fourth days. The pulse-rate is 
little, if at all, increased. The blood shows 
leucopenia, with a relative decrease in poly- 
morphonuclear cells. Eosinopluls are redact 
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during the fever, but increase afterwazdsi 
Convalescence may be rapid, but the patiort 
often experiences a period of general weakness 
and lassitude, depression, sleeplessnefis, and dys- 
pepsia. Death from this disease is unknown. 

Treatment. — Prevention is by avoidance 
or destruction of the fly, or by treatment of 
its haunts. Latrines may be fumigated with 
sulphur, dark rooms and buildings white- 
washed, damp places drained. Removal to 
an upper storey in an infected house may out- 
distance the fly. Repellents are useful ; they 
include camphor and various emollients. Oil 
of eucalyptus may be rubbed into the skin of 
exposed parts, or the following ointment, re- 
commended by Balfour : 

01. anisi \ 

Oh eucalyp. [■ a§. n\iii 
01. tereb. ) 

Lanolini si. 

Opium (liq. opii sed. 30 min.) relieves the 
headache and is the most useful drug. 

Fkederick Langmbad. 

PHLEBOTOMY (see Venesection). 

PHLEGMASIA ALBA DOLENS.—'^ White 
leg ” is the common term for the condition of 
swelling of the lower limb, with pain and fever, 
sometimes met with in the puerperium. 

Etiology. — The predisposing causes are the 
increased coagulability of the blood during the 
puerperium, especially after severe haemorrhage 
at delivery, and 'the comparatively stagnant 
condition of the venous circulation in the 
larger veins of the pelvis while the patient is 
lying in bed. The exciting cause is probably 
always local pelvic infection. Its virulence 
may vary greatly, so that its effects may range 
from a slight thrombotic esdema of the leg to a 
severe parametritis, of which the phlegmasia 
dolens is merely one of the manifestations. The 
infection is usually of the parametric variety, 
and often follows a deep tear of the cervix. 

Pathology. — The essential changes appear 
to be a thrombo-phlebitis, together with some 
obstruction of the lymphatics. The existence 
of the former is easily explained by direct 
extension of thrombosis from the clot normally 
existing in the uterine venous sinuses to the 
veins of the broad ligament and thence to the 
iliac and femoral veins. The infection, how- 
ever mild, sets up a phlebitis, which in its turn 
induces an extension of the thrombosis. 

The exact changes in the l^^jjhatios are 
not so clearly understood, but it is probal^e 
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PIGMENTATION 


that a similar process, of extending lymphan- 
gitis starting from the broad ligament, causes 
occlusion of the hmiph-channels with resulting 
lymphatic obstruction in the lower limb. The 
veins chiefly affected arc the iliac and femoral, 
with frequent extension into the subsidiary 
deep veins of the limb. The lymphatic glands 
of the groin are often enlarged, matted to- 
gether, and very tender. The clot within the 
vessels is liable to suppurative changes, and 
thus general sepsis and ])y8emia may result. 

Symptomatology. — The onset of the dis- 
ease is usually at the end of the second or the 
beginning of the third week of the puerperiuni, 
in contradistinction to other forms of puerperal 
fever, which apjiear within the first week. The 
chief symptom is sevcje i)ain in the leg, gener- 
ally first felt in the region of tlie groin or calf, 
and accompanied by shivering, sudden rise of 
temperature, and increased juilse-rate. There 
are headache and malaise. Later, the bowels 
become confined, and the tongue furred. The 
])yrexia reaches 101° or 102° F., and, after 
remaining at that level for n w(‘ek or ten days, 
gradually declines. Exaiiiinatioii of the leg 
reveals a uniform swelling of the whole limb, 
which usually ])its on ju’ossure : the skin is 
tense, w^hite and shiny, and there is (ionsiderablc 
tenderness on i)alj)itation, (‘.specially in the 
upper part of the thigh along the courses of the 
large veins. »Sonietimes the internal saplienous 
vein can be felt as a hard, very t(‘nder cord. 
Less commonly the (I'deana is more “ solid,” 
and there is no pitting. After a fortnight the 
general symptoms usually abate, but the limb 
remains sw'ollen, and only slowly resumes its 
normal appearance. After all swelling has 
disappeared, endema of the foot is apt to return 
when the patient gets up. 

Treatment.- The patient should rest com- 
pletely in bed, whtli the affected limb im- 
mobilized by sandbags and rai.sed on jullow'S. 
Movement of the liiiib, or massage of any 
description, during the first four wrecks is dan- 
gerous, inasmuch as a clot may he disturbed. 
If the pain be severe during the early days, 
glycerin-and-belladonna fomentations may be 
applied, and afterwards the limb may I}e 
wrapped in cotton-wool. The patient should 
be kept in bed until there i.s no further trace of 
swelling, pitting, or tenderness over the femoral 
vein. Massage is only j)ermi.ssible at this stage, 
and is only useful in restoring muscular tone to 
the limb. Should puerperal sepsis be a jue- 
dominant feature, suitable tieatment for this 
Condition is, of course, necessary. 


Citric acid is advised by some writers, on the 
ground that the blood is thereby rendered less 
coagulable. It may be given in the form of a 
lemon daily. ^ Bourne. 

PHLYCTENULE {see Conjunctivitis). 
PHOBIAS {see Psycuasthenia). 

PHOSPHATIO DIABETES {see Urine, 
Examin.ytion of). 

PHOSPHATURIA (sec Urine, Examina- 
tion of). 

PHOSPHORUS POISONING {see Poisons 
AND Poisoning). 

PHTH IR IAS IS {see Pediculosis). 

PHTHISIS {see Pulmonary Tuberculosis). 

PICA (Dirt Eating). — The habit of eating 
dirt, cinders, sticks, wool off blankets, etc., or 
of licking ])aint off toys or wdiitening off the 
h(‘arth, is not uncommon in small children of a 
few months old and upw^ards. It is normal for 
a child to put in its mouth all it can lay its 
hands upon ; only when th(‘ habit is inveterate 
can it be n'garded as a functional neurosis, 
(■bildrcn wdio are morbid in this respect often 
sliow other evidences of a neurotic tempera- 
ment As a result of their gustatory pro- 
clivities they becoiiH* j)ah‘, thin, and irritable, 
lose app(‘tite for food, and suffer from intes- 
tinal di.stuTbance, the motions being loose and 
offensiye, containing perhaps mucus and blood 
and the various foreign bodies which have 
been swallowed. Ajiart from its occurrence in 
otherwise normal children, pica is common in 
imbeciles and idiots, and may be a symptom of 
mental disease in later life. 

Treatment is by persuasion and correction. 
Small doses of bromide are often beneficial. 
When intestinal disturbance has been set up, a 
brisk ]>urge, such as castor oil, is necessary to 
clear out the source of irritation. 

Frederick Lang mead. 

PIGEON BREAST {sec C'uest, ])eformitjes 
of). 

PIGMENTATION. — Pigmentation of the 
skin, in white races, occurs under a large num- 
ber of conditions. 

Physiological pigmentation may arise 
from exposur(‘ to wind or sun ; it is customary 
in old age, and is included also among the signs 
of pregnancy. Apart from the usual areolee 
about the nipples and the pigmentation of the 
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lines alba in pregnancy, the patchy pigmenta- 
tion'of the face (“masque des femmes enceintes,” 
or chloasma uterinum) is well known. A 
pigmentation of the skin on the fronts of the 
legs is met with in people who habitually sit in 
front of the fire. 

Pathological pigmentation. — The most 
important cause is AddisorCs disease. In it the 
pigmentation is not limited to the skin but 
affects also tlie mucous membranes, and may 
be detected in the mouth and vagina. In the 
mouth the patches of bronze colour should be 
looked for on the inner surfaces of the lips, the 
gums, the palate and the buccal mucosa. In 
the latter situation the appearance in an 
advanced case may resemble that normally 
seen in a spaniel. The patches on the skin are 
usually of the same dark-brown or bronze 
colour, and appear first in those places where 
pigment is normally found, as the face, axillse 
and groins, and in the areas subjected to 
pressure, whether by the collar, braces, belt or 
other apparel, or by the apposition of the parts. 
On the trunk and abdomen, especially the lower 
abdomen, which is frequently thrown into folds, 
it may occur as irregular transverse bands. 
Occasionally the pigmentation is almost black, 
w’hile lighter shades than the customary bronze 
are occasionally met with. The pigmentation 
of the mucous membranes is not an absolutely 
diagnostic sign, for it is somtitimes met with 
in other conditions. A considerable degree of 
I)igmentation is not uncommon in certain 
abdominal diseases, especially in tuberculous 
peritonitis and carcinoma. The explanation is 
probably the same as that of Addison’s disease, 
and denotes an interference with the chromaffin 
system. The pigmentation of old-standing 
eases of chronic nephritis may fall into the 
same grou]), as may also that of exophthalmic 
goitre, for the relationship between adrenal 
secretory disturbance and liyperthyroidism is 
now known to be intimate. In the subject 
of chronic constipation the face and neck are 
liable to assume a muddy, unwashed appear- 
ance, which may be either general or patchy 
in distribution. 

Pigmentation occurs also in cirrhosis of the 
lioer, especially the biliary form described 
by Hanot, and in that accompanying hivmo- 
chromatusis (diabete bronze). 

In ochronosis the i)igmentation is black in 
colour and affects the cartilages. 

A more common variety is that resulting 
from irritation by pediculi and dirt, seen 
especially in tramps and known as vagabond's 


disease. Sun and wind here play their pert 
also. 

In melanotic sarcoma, in addition to the 
pigmented growths, a diffuse black discoloration 
of skin sometimes occurs. 

A general bronzing, closely resembling that 
of Addison’s disease, is sometimes met with in 
malaria; several examples were seen in the 
Salonika army. Among other diseases of 
tropical and subtropical countries in which 
pigmentation is found are leprosy and pellagra. 

Two drugs stand out as especially provocative 
of pigmentation — arsenic and silver. In the 
former it is prone to a})pear on the thorax and 
spread to the neck and axillae, but it may re- 
semble the pigmentation of Addison’s disease 
very closely. In other cases it is scarcely 
distinguishable from ordinary freckles. The 
associated symptoms of arsenical poisoning 
should make the diagnosis clear. In silver 
pigmentation [argyria) the colour varies from 
a light grey to a dark slaty hue ; it appears first 
in the gums, resembling the line of plumbism, 
and may become general. It is sometimes 
confined to tlie area to which the metal has 
been applied, e.g. the conjimctivae, or, in the 
ca.se of silver workers, the hands. Though now 
comparatively rare, it is occasionally met with, 
especially among the workers in artificial pearls, 
who u.se thi.s metal as a pigment. 

Congenital melanoderma is by no means 
uncommon, but usually takes the form of one 
or more well-defined discrete patches. 

Of many skin diseases pigmentation i^ an 
important feature ; examples are lentigo, pity- 
riasis versicolor, pigmented moles, urticaria 
pigmentosa, xerodermia, and xanthoma. The 
well known *' rusty-ham ” discoloration peculiar 
to syphilitic rashes must be included, and also 
that at the site of heernorrhages, as after 
purpura. Many skin lesions, as the rash of 
varicella and of variola, herpes zoster, and 
suppurative lesions, if severe or irritated are 
liable to be supplanted by a patch of pigmented 
skin when healing has taken place. Similarly, 
pigmentation may follow lesions artificially 
produced, as by blisters or mustard plasters. 

Rheumatoid arthritis includes among its 
manifestations pigmentation of the skin. Small 
spots or smears may be scattered over the body, 
or there may be larger areas, especially over the 
face and neck. Its shades are very various, 
particularly on the face, where the discoloration 
may be yellowish or dark brown. The forehead 
often has a burnished appearance in reflected 
light. 
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In von Reckhnghausen 6 disecise patches of 
melanodenna are associated with fibromata 
and |de 2 dform neuromata, or perhaps with 
tumouni whose structure is chiefly fatty. 

The greenish discoloration seen in chloroma 
still awaits explanation. 

Pigmentation due to the introduction into 
the skin of extraneous pigmenU^ such as occurs 
in aniline dye workers, in munition workers, 
and as the result of tattooing, needs only to be 
mentioned. 

That variety of pigmentation known as 
jaundice is described elsewhere (see Jaundice). 

Frederick Langmead. 
PILES (see Haemorrhoids), 

PITUITARY QLANDi AFFECTIONS 

®P'“The pituitary gland, or liypopliysi.s 
cerebri, is situated at the base of the brain, 
tucked away in the angle formed by the optic 
chiasma and the optic tracts, and ensconced 
in the sella turcica of the s])henoid bone. 

From time to time various theories have 
been held as to its function, and the fol- 
lowing important facts are now universally 
recognized. First, it is essential to life, and 
removal of the gland, or any cause that deter- 
mines total cessation of its activities, results in 
death within a few days. Secondly, it pro- 
duces internal secretions which are discharged 
into the blood and gi^■c rise to far-reaching 
effects. 

The gland consists of three portions. The 
anterior and intermediate parts are formed by 
epithelial cells derived from a prolongation of 
the buccal mucous membrane, known as 
Kathke*s pouch, and the posterior part is 
formed by neuroglial cells and fibres that have 
originated in the brain. The whole gland is 
suspended from the base of the brain by a stalk 
or infundibulum, which in man contains no 
central cavity (Blair Bell). 

The functions of the three portions of the 
gland have been a mutter of considerable dis- 
cussion j but in order to have a sound working 
knowledge that will explain the various clinical 
manifestations of pituitary disorders met with, 
it is best to adopt the theory which seems to be 
most probable in accordance with our present 
knowledge. For this we are indebted to those 
scientists who have, little by little, brought 
light out of darkness, and while realizing that it 
is impossible to give due recognition to all in the 
raace available, the names of Oliver, Schafer, 
Howell, Swale Vincent, Paulesco, Cushing, and 


Blair Bell mus'- be mentioned. The most 
reasonable view appears to be that put for- 
ward by Blair Bell. The granular cells in the 
anterior and intermediate lobes produce a 
secretion that is poured into the blood ; 
some of this secretion passes through the 
posterior lobe before gaining access to the 
circulation, and is there modified so that it 
obtains the peculiar physiological properties 
exhibited by an extract of the posterior lobe. 
There is no definite evidence in man to prove 
that the secretion of the pituitary is discharged 
into the third ventricle of the brain, and so into 
the cerebro-spinal fluid. The secretion from 
the anterior lobe is i)robably concerned with the 
growth of the body, with deposition of fat, and 
with sexual activity ; that of the intermediate 
lobe with sugar metabolism ; and that of the 
posterior lobe with the maintenance of blood- 
pressure and the tone of involuntary muscle 
throughout the body, and also with the secre- 
tion of urine. 

The function of the pituitary may be dis- 
turbed in two ways : it may produce too little 
or too much secretion, from any portion. Such 
disturbances are grouped under the term 
dyspituitarmu, the former being known as 
hypopituitarism, and the latter as hyperpituitar- 
ism, They may be caused indirectly by an 
alteration in one or other of the ductless glands 
that produce internal secretions, for tlie endo- 
crinous glands of the body are all closely 
related, and disturbance of function in one will 
cause changes that are probably compensatory 
in nature in the otliers. On the other hand, 
the fans et origo mali may be situated actually 
in the pituitary itself, and take the form of a 
hyperplasia, or tumour. Again, the pituitary 
may be comj)re8sed by any cause giving rise to 
an increased intracranial pressure, such as a 
hydrocephalus. 

A. D1.S0RDERS OF THE Pituitary associated 
WITH AN Increased Secretion 
The effects produced vary with the age of 
onset. 

1. Hex UAL Abnormalities. — ^An excessive 
secretion (probably from the anterior lobe) 
leads to a condition of sexual precocity, and a 
similar condition in girls tends to exaggerate 
the masculine traits at the expense of those 
I>eculiar to their own sex. 

2. Gigantism. — It is believed that over- 
activity of the pituitary increases the rate at 
which bone is formed, and if this occurs before 
the epiphyses have united there is an increase 
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in the length of the bones of the extremities, 
and a condition of gigantism results. 

3. Acromegaly. — A similar process is 
thought to be concerned with this peculiar 
disease, but the hypersecretion in these cases 
occurs after epiphys(‘al union has taken place ; 
often in the final stages the secretion, instead of 
being in excess, becomes much diminished, and 
further characteristic changes ensue. 

Acromegaly signifies that there is an increase 
in the size of the extremities, chiefly of the 
hands. The disease generally occurs in the 
third or fourth decade, and is more common in 
females than in males. In the vast majority of 
cases there is present a pituitary tumour, 
generally an adenoma or carcinoma, or in 
some instances a sarcoma. 

Symptomatology. — The symi)tonis of a(;ro- 
megaly are due to the alterations in the secre- 
tion, and to direct pressure by the growth. 
The skeletal changes embrace enlargement of 
the head, hands, and feet, the most noticeable 
changes in the skull being increase in size and 
prominence of the lower jaw and gradual spacing 
or separation of the teeth. The hands become 
clumsy and the fingers spatulous. The tongue 
is larger than normal, and the nose broader and 
flatter ; the skin is rough and thick. There is 
often an -inerc^asci in the amount of urine 
secreted, and in some cases glycosuria. Towards 
the end of the disease, when the tumour has 
destroyed to a large extent the pituitary's 
power of secretion, we find signs of hypo- 
pituitari,sm, the sexual faculties and desires arc 
lost, the glyco.suTia is replaced by an increased 
sugar tolerance, and the patient may become 
extremely obese. 

Symptoms due directly to the cerebral tumour 
are headache, which is often peculiarly severe, 
and eye signs. Especially frequent is blindness 
of the nasal half of each retina (bitemporal 
hemianopia), caused by the tumour either 
dragging on or compressing those fibres of the 
optic tract that have decussated in the chiasraa. 
Sometimes the tumour compresses the third 
nerve on one side, or even the fourth or sixth, 
giving rise to corresi)onding oculo-motor par- 
alyses. Towards the end of the disease there is 
an increased torpor, and finally dementia may 
ensue, which accounts for the fact that a con- 
siderable number of acromegalics end their 
days in an asylum. 

The diagnotii is made generally with ease, 
for when once the condition is well established 
the facies is almost unmistakable. In addition 
to the signs and symptoms mentioned above, 


the X-rays afford valuable 
dence. In a typical case it is found iSie * 
sella turcica, whose normal measuxement k 
11 to 15 mm. from before backwards and 6 to 9 
mm. in depth, is enlarged ; further, the clinoid 
processes, more especially the posterior ones, 
may be eroded and disappear. The frontal 
sinuses are often enlarged and the superciliary 
ridges thickened, in correspondence with the 
increase in size of the skull. The hands show 
characteristic changes, there being a peculiar 
tufting of the bone of the eaAremities of the 
terminal phalanges, sometimes with the appear* 
ance of small exostoses along the phalanges, 
which are also widened. 

The prognosis in this disease is bad. Ini 
the majority of cases there is a gradual pro- 
gression towards the fatal ending, which may 
be postponed for years ; but in some cases with 
rapidly growing tumours death soon releases 
the sufferer from his distress. 

Treatment. — This embraces both surgical 
and medical tlierapy. Surgical aid should be 
invoked to relieve the symptoms caused by 
increa.sed pressure in the skull. These may 
be headache due to stretching of the capsule 
of dura mater in which the gland is enclosed, 
or headache and other symptoms of a cerebral 
tumour caused by increased intracranial pres- 
sure, or finally symptoms of an ocular nerve 
affection due to localized damage by the 
pituitary growth. 

Medical treatment is of value to combat the 
distant results caused by disturbance of the 
internal secretion. It is clear that it would be 
irrational to administer pituitary extract in any 
form in the early stages of acromegaly, during 
which there is hyperpituitarism, but in the 
later stages of the disease, when there is 
deficient secretion, administration of whole- 
gland extracts by the mouth in doses varying 
from 5 to 100 gr., t.d.s., may be useful in 
relieving the torpor and certain of the sexual 
and mental derangements. 

4. Diabetes Insipidus. — A certain number 
of cases are definitely associated with a 
pituitary lesion, and by inducing the aid of 
nervous reflexes all cases can be ascribed 
directly or indirectly to pituitary disturbance. 
The following lesions have been demonstrated 
post mortem, viz. a basal syphilitic menin^tis 
of the interpeduncular space, a basal tuber- 
culous meningitis with a caseous nodule in tiie 
infundibulum, a malignant epithelial tumour of 
the pituitary, a sarcoma, a gumma* and rm , 
adenoma. Further, it has been shown 
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irritation of the sympathetic nerves running to stages of acromegaly, or in a basal meningitis or 
the pituitary will cause a polyuria, and that in a turn our- formation. It may also be induced 
polyuria has followed injury to the base of the by a reflex stimulation whereby excitatory 
skidl such as that caused by a bullet wound, impulses pass to the gland through the cervical 
The immediate effect of administering extracts sympathetic system. 

of the posterior lobe is to cause a diuresis. The symptoms are twofold— hrst, the 

The onset of the disease is most common presence of a mild glycosuna that readily 
during early manhood and middle life, and is responds to a diminution of the carbohydrate 
twice as common in men as it is in women, intake; and secondly, the direct effects of 
(See also Diabetes iNSinnus.) pressure of the pituitary tumour. })roducing eye 

signs and verv often m 

Diagnosis.— -A patient who complains of 
failing vision, and is found to have glycosuria, 
runs a considerable risk of lieing the subject of 
an error in diagnosis. The eye signs in pituit- 
ary lesions differ from those in diahetes in that 
ophthalmoplegia is due in the former to pressure 
effects causing paresis, but in the latter to a 
toxic neuritis, lletinal changes do not often 
0 (;cur in pituitary lesions, but there is a great 
liability to hemianopia. In other cases the 
glycosuria may be found to la* associated with 
the distal changes that we have seen to be 
characteristic of hyperjiituitarism, such as bony 
enlargements, thick and rough skin, a tendency 
to masculinity in women, or a raised blood 
pressun*. 

The prognosis de|)ends entii‘(‘ly upon the 
nature of the pituitary lesion : the actual 
glycosuria is of no moment, and is easily con 
trolled by dietetic methods. 

The treatment consists in limiting the 
carbohydrate intake, and in treating the cause 
of the hy])erj)ituitarism in accordance with the 
lesion, as laid down above. 

B. Diseases assoctated with a Dimtni’tion 

OF ailE PlTUITAHY SeC'JIETIuXS 
Just as the effects of an increased secretion of 
the pituitary vary according to the age of onset, 
5. Glycosuria. — In certain cases in which and whether or not the epiphyses have united, 

on routine examination a patient is found to so in the converse condition the results pro- 

have sugar in the urine, but true diabetes is duci'd are to a certain extent de]»(*ndeiit upon 
absent, there is a lesion in the jatuitary body, the age of the patient. The most outstanding 
It is known that excessive secretion from the c.haraeteristic of hyjmpituitarisjii is sexual 
pituitary lowers the sugar tolerance of the body inactivity and infantilism, and in the vast 
and leads to glycosuria. Tlie condition is not majority of cases there is a diminished metab- 
80 severe as true diabetes, for the sugar excreted olism with dejmsition of laigc (juaiititics of 
comes from that ingested and from the glycogen subcutaneous fat. 

stored in the body. Tliere is uot the total If the secretion becomes deficient before 
derangement of metabolism wliich occurs in i)uberty, a condition of infantilism is established 

diabetes mellitus, whereby the sugar excreted which concerns both the outward and physical 

bas its origin as protein and fat. Pituitary characteristics of the body and also the develop- 

plyoosuria may therefore be caused by any ment of the genital glands, 
irritative lesion, such as is found in the early 1. In the condition of infantilism known as 
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the Lorain type there is no adiposity ; the child 
does not grow, so tliat at first sight an adult 
has the seinhlance of a child, but a more careful 
examination shows that the shaj)e is that of a 
grown man or woman. The condition and dis- 
tribution of the hair are tliose of childhood, the 
sexual organs are immature, but intcdligence is 
not usually impair(*d. In a certain number 
of these cases it has been shown that there 
is a tumour of the anterior lobe of the 
pituitary. 

The diagnosis that a case of infantilism of 
this type is due to hypopituitarism is strength- 
(^ned in two ways : \n) by a radiograph of the 
skull, showing an enlargermmt of the bony sella 
turc.icu, due to a jutuitary tumour ; {h) by a 
hypodermic injection of an extraf't of the 
anterior lobe of th(‘. pituitary, which causes a 
rise in tem|)erature of one or more degrees — the 
so-called “ thermic reaction ” of (Wishing. 

2. There is another type of infantilism 
associated with adiposity and occ,urring before 
puberty, known as Dystrophia Adiposo-yemtalis 
of Frohlich. ( b'ig. 80.) Its cause is believed to be 
a lesion of the pituitary, and, though the actual 
])athology of tin*, disease is obscure, it has been 
shown experiimmtally that tying or separating 
the stalk of the pituitary will prodm^e a similar 
state in dogs ; the o])eration interferes with the 
blood supply of the whole gland, producing an 
alteration in th<\ cells, chiefly in the anterior 
lobe, with hypopituitarism. In a (certain num- 
ber of cases the condition has either followed 
an injury to the base of the skull or has ac- 
companied a tumour in or near the j)ituitary 
body. 

In a typical case of dystrophia adiposo- 
genitalis occurring b(dore puberty the child is 
consid(!rably shorter than he should be for his 
age, is remarkably obese, and is very drowsy 
and somnolent. Boys are formed on feminine 
lines, the skin is soft and smooth, the genital 
organs are in a state of hypoplasia, and the 
blood- pressure is low. A case. ])resenting the 
clinical })icture here described is sufficiently 
chaructci rustic for a diagnosis to be made. As 
confirmatory tests, the carboliydrate tolerance 
should be determined, when it will be found 
that there is an increased sugar tolerance ; an 
X-ray may indicate the presence of some 
pituitary growth; and, finally, the Cushing 
thermic test will be positive, 

3. A third variety of hypopituitarism has 
been described as occuiTing before puberty, in 
which the adiposity that we associate with 
Frohlich’a type of infantilism is present, but the 

II— 2 j 


skeleton, instead of being under-developed, has 
suffered the reverse change, and there is some 
bony overgrowth. The pathology is obsoore, 
but it has been suggested that the secretion of 
one portion of the pituitary, i.e. the middle and 
posterior lobes, is deficient, whereas there is 
some excess of that given directly into the 
blood from the anterior lobe. 

Apart from these disturbances of the pituitary 
.secretion which take place before puberty, a 
hypojntuitarism may begin after adult growth 
has been attained. There is 
height, but the configuration ■ of ‘ 
tends to assume in the male a f6inini|^;lby|i^ 
Thus the pelvis becomes broads 
is some tendency to genu valgum. The huids 
are of an artistic type, with delicate:! t|piring 
fingers. The skin becomes smooth and^flTI^ 
often dry, with thinning of the hair olyiiolsMy 
upon the body, and, in the male, a ternnitf^lto 
the female type of distribution of the^ 
hairs. A great deposition of fat occurs, 'the 
hips become rounded and assume the fuH 
curves of the female, and the breasts may 
enlarge. The body- temperature becomes sut 
normal and the blood-pressure is low. 
generally a diminution or total loss of Mxtwl 
function, and in women amenorrh^ Hiuy 
occur. 

The pituitary lesion, if a tumour, may cauM 
pressure upon the optic tracts, or may prdduefe 
a variety of epilepsy with ^statory or olfaotoigr 
aursB owing to irritation of the neighbmtting 
uncinate gyrus of the brain. 'i 

4. There are other states of adiposity which 
are possibly associated with hypopituitarism ; 
one to be especially borne in mind is that known 
as Adiposis Dolorosa or Dercunds Disease. It is 
found generally in women. Fatty subcutaneous 
masses make their appearance and are associ- 
ated with tenderness, pains in the body, loss of 
strength, and some degree of mental disturbance. 
In a certain number of cases there are indica- 
tions that the pituitary is at fault, and not 
producing sufficient secretion ; thus the skin is 
often dry, the temperature subnormal, and the 
sugar tolerance much raised. Further, there 
may be localizing signs of a cerebral growth in 
the neighbourhood of the pituitary. (Adiposis 
dolorosa is described more at length under its 
own title.) 

Treatment of cates exhibitinf tigas 9i 
hypopituitarism. — The obvious treatment is 
an endeavour to supply to the body the secre- 
tions that are deficient, but although in some 
cases a certain amount of improvement follows 
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the administration of pituitary extracts, the PITYRIASIS ROSEA. — The principal 
results have not been so brilliant as those feature is an acute papular and circinate 
obtained in other deficiency-diseases of the eruption with a sj>e(;ial distribution and evo- 
ductless glands, such as mjTcoedema. lution. The etiology and pathology remain 

No definite active principle has yet been obscure, 
isolated from the pituitary comparable with Symptomatology. — Usually without pre- 

adrenalin, but there is a substance, hypophysin monitory symptoms, but occasionally associated 
sulphate, which is said to be a definite chemical with a feeling of general illness, sore throat, or 
compound and which is used in a dilution of polyglandular enlargement, the eruption makes 
1 in 1,000. its apj>earancc as an extensive aggregation of 

Both dried and liquid extracts are available minute pink papules and as circinate patches 
for therapeutic use. Dried extracts are usually the periphery of which is slightly raised, the 
prepared from the whole gland and are adminis- centre occupied by a very thin and partially 
tered by the mouth. Cushing has devised a dehiscent pellicle, which can readily be de- 
method of determining the dose required in tached ; its loose adhesion is evidenced by the 
cases of hypopituitarism. These, as we have wrinkled surface like crinkled tissue-paper, an 
seen, generally show an increased sugar toler- appearance which is liighly characteristic of the 
ance. An amount of glucose or lactose is given .disease. The (‘olour of the edge is a vivid pink, 
sufficient to produce a temporary appearance which warrants the ai)pellation “ rosea ” ; the 
of sugar in the urine in a normal individual centre is much lighter in tint, and is often a pale 
(about 250 grm. of glucose in a healthy adult), buff. In about 25 per cent, of instances the 
and the dose of pituitary extract is increased eruption begins with a single circinate patch 
until a small quantity of sugar ai)peaTs in the which pre(5(5des the general rash by a few days, 
urine. Liquid preparations may be made from and is therefore called the “ pioneer ” or 
the anterior or posterior lobe. Hypophysin herald patch. Sometimes the eruption may 
(Fuhner) is an extract of the posterior lobe, as resolve itself into a generalized fine desquania- 
are also pituitrin, infundihuUn, wfundin, and tion in the areas affected. More commonly 
pituglandol. There is also an elixir hypophysis the lesions become progressively fainter and 
made from the whole gland, of which the dose more buff in colour, and disappear without 
is 1 to 2 dr. The most marked effects arc leaving any trace. This involution may be 
obtained from the liquid preparations if they quite spontaneous, and is not apparently much 
are given intramuscularly or intravenously ; in hastened by treatment ; the average duration 
subcutaneous injection there is said to be a of the eruption, six to eight weeks, is remark- 
danger of causing sloughing of the akin from the ably constant, and recurrences arc extremely 
intense vaso-constriction produced. rare. 

The best results arc obtained from whole- The distribution is so characteristic as to be 
gland extracts given by the mouth, but large an important aid in diagnosis. The “ vest area ” 
amounts may be required to produce definite is the general site, with si)ecial predilection for 
changes, as much as 100 gr. three times a day the sides of the trunk, and in this position the 
being given in some cases. (For further details, individual lesions tend to be placed with the 
see Organotherapy.) long axis of the oblong patc-h in th(! oblique line 

By these means gross torpor and drowsi- of ihe ribs. The face and scalp are seldom 
ness may be abolished and sexual function affected, the hands still less often, the mucous 
restored, but often the sugar tolerance is only membranes never. 

slightly lowered and it is difficult to cause any Diagnosis. — Althougli the disease is not 

permanent diminution of weight. uncommon — occurring in the 2 )roportion of 

Another method of compensating for a about 4 per mille in a general skin clinic — it 
deficient pituitary secretion is by transplanta- seems to be frequcmtly mistaken by general 
tion of the gland ; in certain instances the practitioners for other diseases, e^specially ring- 
pituitary gland has been transplanted from a worm, seborrhcoic eczema, and syphilis. Hiny- 
recently dead infant into the brain of an adult worm seldom has so wide a distribution, and 
the subject of hypopituitarism, with beneficial fungus can readily be found in the scales, 
results. Surgi^l measures may be required in whereas it is entirely absent in pityriasis rosea. 
OMes of hypopitmtarism due to a tumour that The distribution of seborrhaeic eczema is different, 
is causing local disturbance by pressure. and there is no spontaneous involution. Sebor- 

G. E. Beaumont. rheeic scales show abundant presence of poly- 
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morphous cocci, bacilli seborrheaj, and bottle 
bacilli, all absent in pityriasis rosea. From 
syphilis the clinical differentiation may bo 
difficult, and a Wassermann tast may be 
required to settle it. In syphilis the patient 
is usually more severely ill, glandular enlarge- 
ments are more general and pronounced, and 
the rash is more mixed in type, darker in 
colour, more scaly, and more deeply situated in 
the skin. 

Prognosis. — The patient may be assured 
with some confidence that the erujition will 
persist for a few weeks, disappear without 
leiiving any mark, and never recur. 

Treatment. — Since the disease undoubtedly 
recedes without any treatment, this is of little 
importance, unless given in mitigation of 
sym})toms such as itching, which in a few cases 
is troublesome, and should be dealt with by 
avoidance of exciting diet and stimulants, 
by local antipruritic lotions, and by moderate 
purgation. I do not believe, personally, that 
any treatment cuts short the duration of the 
disease, but there is good authority for recom- 
mending salicin in 15-gr. doses three times per 
diem ; daily alkaline baths ; or mild antiseptic 
treatment such as is used by Jamieson, who adds 
a few tcaspoonfuls of Condy’s fluid to the bath 
and then anoints the body with a 5-per-cent, 
sulphur ointment in vaselin. 

E. (tiiaham Little. 

PITYRIASIS RUBRA {see Dermatitis 
Exfoliativa). 

PITYRIASIS RUBRA PILARIS (De- 

vergie) {syn. Devergie’s Disease ; Lichen 
Ruber Acmminatus (Hebra-Kaposi). — rare 
disease of the skin, presenting clinical resem- 
blance to psoriasis on the one hand, and to 
lichen jflanus on the other. 

Etiology. — The causation of the disease is 
at present unknown. Suggestions have been 
made emphasizing its connexion with psoriasis 
and lichen planus on the one hand, and with 
certain chronic infections, such as tuberculosis, 
on the other hand. Reaction to tuberculin of 
some patients and the superficial resemblance 
of the disease to such a state as lichen 
scrofulosorum have given a certain interest to 
the latter hypothesis. No definite knowledge 
as to causation is, however, at our disposal. The 
disease occurs in both sexes, and commences 
not infrequently in young adults, or even in 
children. 

Pathology. — The microscopic anatomy of 


the lesions has been carefully and freqneiitfy 
studied. The main feature of this skin aneetioii 
is great and almost universal hyperkeratoais. 
The tnie horny epithelium is increased notice- ' 
ably over the areas where the scaly part of the 
eruption is seen, and still more so in the pilo- 
sebaceous follicles of the skin. The homy 
epithelium of the pilo-sebaceous follicle is in- 
creased to such a degree that the infundibulum 
of the follicle is dilated and filled with homy 
cells entangling the fine hairs of the skin, 
causing the papular projection on the surface 
so characteristic of the disease. The amount 
of hypersemia varies, but is often considerable ; 
dilatation of the cutaneous capillaries is seen 
on microscopical examination and is associated 
with slight cell infiltration in the corium, 
especially in the papillae, which may be swollen 
and flattened in the neighbourhood of the 
hair-follicles. 

Symptomatology. — The disease usually af- 
fects the whole surface, but in var)ring degrees. 
Some parts, as the face, may show only a certain 
amount of erythema of the slightly thickened 
skin, with a tendency to scaliness. Other 
parts, such as the scalp, may show similar 
conditions with scaliness more pronounced. In 
still other areas the slightly oedematous and 
thickened skin is covered with a finely adherent 
white scale, sometimes described as being 
“ plaster-like ” ; these areas are noticeably 
the knees and elbows, and certain other parts 
affected by psoriasis. It is for this reason that 
the disease has been mistaken for psoriasis ; 
the scale, however, is much finer, usually 
more closely adherent, and though it falls 
off usually as a fine powder it is not detached 
in the form of the large flakes so characteristic 
of the desquamation of psoriasis. It will be 
noted that the feature of hyperkeratosis is 
present in all these lesions. This S 3 rmptom is, 
however, most pronounced in the areas of the 
skin where the characteristic follicular lesions 
of the disease occur. Follicular hyperkera- 
tosis raises the mouth of the follicle as a papule, 
sometimes definitely acuminate, but usually 
flattened or rounded as a result of friction. 
The mouth of the follicle can generally be 
seen in the centre of the papule. These 
lesions may involve the pilo-sel^ceous follicles 
over extensive areas, such as the backs of 
the hands and forearms, the outer surface of 
the buttocks and thighs, the knees, and else- 
where. A peculiar aspect of the skin is thus 
produced, which has caused it to be likened le 
shagreen ; it gives the feeling and something ^ 
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the appearance of a nutmeg-grater. A general 
erythema is noticeable in these shagreen-like 
ar^s, but usually no definite special inflamma- 
tory margin round the horny jiajniles is percej)- 
tible to the naked eye. The natural folds of the 
skin on the flexures and in other situations are 
much emphasized as the result of slight in- 
flammatory oedema and increase of the horny 
layer of the epithelium. Attention is often 
drawn to the appearance of the follicular lesions 
on the dorsal aspect of the hands and fingers. 
The individual follicle may be raised, and 
its little horny plug frequently has a black 
point in the centre, marking the orifice of the 
duct and the retention of foreign material. 
There seems to be little disturbance of health 
during the evolution of an attack, though 
febrile symptoms have been obscrv(‘d. The 
disease persists for many years, soint^times with 
accesses of severity. There may be consider- 
able periods of improvement, a])])roaching even 
to cure. As the* (‘.ases of this disease are so rare 
and so long in duration, it is not easy to follow 
them throughout their wliole course ; aj)par- 
ently some of tlumi improve to such an extent 
as to become jnactically well. On the other 
hand, there ap].)ears to lx* a definite risk that 
this condition may ])asH into a state of general 
exfoliative dermatitis, wh(*n the results to 
the patient are naturally v(‘ry mu(di more 
hazardous. S(^vcre forms of (‘xfoliative der- 
matitis have sujjervened on ])ityriasis rubra 
pilaris. 

Treatment. — - The treatment Jiiost often 
adopted for this disease ])roceeds on the same 
princi})les as that for ])sonasis — soaj) baths and 
frictions, followed by the aj)plication or in- 
unction of ointments containing exfoliating 
drugs, such as salicylic ai-id or resorcin, or drugs 
giving such special reactions as the varieti(\s 
of tar, oil of cade, or chrysarobin. But even 
well-considered efforts on these lines have not 
given satisfactory results. Probably the most 
satisfactory local nutans of treatjiient are those 
of an emollient or soothing natur<? only, such as 
warm baths, followed by the use of a cream 
containing small amounts of salicylic acid 
sufficient to produce slight desquamation, and 
corresponding usually to the strength of the 
ointment of the British Pharmacoj)oeia. Biniple 
emollient preparations such as cold cream, 
and especially glycierinated ajijilications in the 
form of pastes or salves, are often most bene- 
ficial. It should be recollected that j)atients 
Bufiering from this disease are apt to deteri- 
orate in health, so that attacks of tuber- 


culosis may supervene, and, further, that the 
more strenuous forms of treatment with drugs, 
such as chrysarobin, tar, or the phenyl deriva- 
tives, may induce exfoliative dermatitis, with 
serious consequences. James Galloway. 

PITYRIASIS VERSICOLOR {sec Tinea 
(P iTYRTASis) Versicolor). 

PLACENTA PR^EVIA {see JIv^imorriiaoe, 
Ante-partum). 

PLACENTAL POLYPI (.9ec U terus, Polypi 
ok). 

PLAQUE. — An acute febrile disease, caused 
by the Bacillus pestis, usually accompanied by 
a bubo, and frequently terminating fatally 
amongst Orientals. Jt is a disease of very 
great antiquity. Jt was c(‘rtainly known to 
the ancient Egyptians. A virulent ejndemic 
known as tlie Black Death swept over Europe 
in Ihe fourteemth century of the Christian 
era. Tin* great Plague of London in 1605 was 
the final outburst of an epidemic that began 
seventy years before. Th(‘, disease was im- 
lK)rted into Goa, in India, in the seventeenth 
century, and lu'actically ruintxl that city. At 
the end of tin* nineteenth century a rccrudes- 
c(‘n(‘.c occurred, the original focus of infection 
being Southern China and Hong Kong. It 
was carruHl by shii)s to India, and thence to 
Australia and South Afri(;a, and many other 
parts of the world, including Portugal and the 
British Isles. 

Etiology. — The Bacillus j}est is (Fig. 81), dis- 
(iovered by Yersin, is a small oval bacterium 
which shows distinct bijiolar staining and, 
w'hen cultivated in broth, fonns what are 
knowm as ‘"stalactite” cultun'S. It is very 
fatal to guinea-i)igs. 

It cannot too strongly insisted upon that 
])lague, as we know it, is a disease of rats. But 
the conditions mx essary for the. communication 
of the disease to man are almost always ju’csent 
in many portions of the globe, so that in these 
countries plague has come to be looked upon 
as a common human malady. This is the 
key to the understanding of the method of 
spread of the disease. The fundamental factor 
in ejudernics of ])lague among human beings is 
the symbiosis of men and rats. Without this 
there would he no human plague, and in 
(•.ountries where rats and human beings do 
not occu])y the same house, or rarely do so, 
the disease will never make any serious hcad- 
wav. We sliall see later that this statement 
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requires some slight modification, because there 
are two kinds of plague, each with its own 
method of spread, but the above is certainly 
true of bubonic plague. 

Plague is an extreniely fatal disease among 
rats and kills them off in thousands. When 
an infected rat is about to die, plague bacilli are 
present in the peripheral circulation. Hats 
always harbour a certain number of fleas in 
their fur. These insects bite the sick rat and 
suck into their stomachs the blood and with it 
the plague virus. When the rat dies of the 
disease all the fleas leave the body as it turns 
cold, and seek another rat, and in this w'ay the 
malady is spread from rat to rat. Should no 
other rat be available, wliich is likely to be the 



Fig. 81.' 'fi. peatis in peripheral blood 
in septiceemic plague. X r)00. {Micro- 
photo: Dr. J. Bell.) 

case when an epizootic is at its height, the fleas 
are driven by hung(‘r to bite human beings, and 
the person bitten develops the disease in a few 
days. Fleas remain infectcid and capable of 
disseminating the disease for about a week 
after infection, but the length of time and the 
power of pa.ssing on the infection dej)end on 
the temperature of the- atmosphere. Thus, if 
infected fleas are put into a cold chamber and 
the temperature is reduced below 50° F., they 
very rapidly lose the jiower of passing on the 
disease. 

The for(‘going is a correct picture of the 
method of spread of ordinary bubonic plague. 
A few further points which are of great interest 
and importance must be very briefly stated. 
These are : (1) The greater the number of rats 
present per unit of the human population, the 
greater is the likelihood of plague amongst men. 
(2) The greater the number of fleas j)er rat, the 
greater the rapidity with which the disease will 
spread from rat to rat, and the greater the 


likelihood of men being infected. (3) Any 
climatic condition which (a) favours the molti- 
plication of fleas, and (6) is near the opti- 
mum temperature for rendering fleas infective, 
greatly increases the possibilities of an epi- 
demic, when once the disease has b^n 
introduced. This point has been carefully 
investigated by the Plague Commission, and 
it is found that a damp climate of equable 
temperature of about 70° to 80° F. is most 
favourable to flea multiplication, and that fleas 
remain infective longest at a temj>erature of 
about 70° F. (4) The factor which tends to 
increase the number of rats in any particular 
place is the quantity of food available. Thus, 
towns with bad surveyancy, with a great deal 
of rubbish, food Tefu.se, etc., lying about, have 
always a large rat population. (5) The custom, 
HO common in many countries, of storing grain 
and other foods in bulk in thc^ dwellings of the 
I)eo})le, is a powerful factor in aiding the spread 
of the dis(‘-ase among men. Not only does it 
provide an ample food supply for rats and 
thereby increase their number, but it attracts 
some varieties into the houses that might 
remain outside in the fields, and results in 
rodents living in very close contact with human 
beings. (6) The kind of rat which inhabits a 
town is imjH)rtant. There are three chief 
varieties found in houses (besides the field rats, 
whi<'h only very rarely stray into buildings) ; 
these, on account of their natural habits, are 
not equally liable to spread plague. The three 
species arc*- the black rat {Mua rattus), the 
brown or Norwegian rat {Mus decumanus), and 
the bandicjoot {Netiokia bemjalensis). 

The first of these — the black rat — is the true 
house-dweller ; it very seldom lives in the fields, 
and never goes far from human habitations. 
Formerly it was very common in all countries, 
but the Norwegian rat has driven it out and 
greatly reduced its numbers in many parts of 
the globe. The brown rat is a stronger, fiercer 
animal, and more enterprising and aggressive ; 
it will live wherever food is plentiful, and 
frequents houses in India and other countries, 
but does not live in them exclusively ; it will 
live in the fields equally well at certain times of 
the year, and in England lives almost entirely in 
sewers. The bandicoot is a large solitary rat 
that drives away both other varieties wherever 
it is numerous. It is a house-dweller, but there 
is never a swarm of bandicoots in one house. 
They are very susceptible to plague. If plague 
be introduced into a town inhabited by a^y 
variety of rats, a certain number of human caM 
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will result, the more violent epidemics being 
usually associated with the black and the brown 
rat. In all countries where the conditions 
enumerated above obtain, and where for two or 
three months of the year the climatic conditions 
are suitable, epidemics will always occur if the 
disease is imported, until the rat population is 
greatly reduced in number, or all susceptible 
rats have been killed off, or until the people 
themselves keep rats out of their houses. 

Varieties of plague. — There are two main 
varieties of plague, (a) bubonic, (6) pneumonic. 
Some authorities give a much more elaborate 
classification, and include such varieties as 
septicsBmic, algid, fulminating, ambulatory, 
etc., but such a classification merely records a 
prominent symptom or feature met with. In 
early epidemics both the main varic^ties usually 
existed side by side, the bubonic outnumber- 
ing the pneumonic, however, by 20-25 to one. 
Occasionally both small and large outbreaks of 
pneumonic plague alone have been recorded. 

Ordinary btibonic plague is contracted by 
the bites of infected rat-fleas. In 95 per cent, 
of the cases a bubo or an inflamed lymphatic 
gland can be found by careful examination. 
The infection is introduced under the skin by 
the flea, and the nearest lymphatic gland 
attempts to resist the invasion ; if it is un- 
successful a general septicajmia results and the 
patient dies ; if, on the other hand, tlic resist- 
ance is sufficiently stout, the gland usually 
breaks down, forming an abscess, and the 
patient recovers. 

Pneumonic plague, on the other hand, is 
spread directly from a patient to contacts, and 
is one of the most infectious diseases known. 

I have seen instances in which every jierson who 
came near a patient suffering from pneumonic 
plague has contracted the disease and died ; 
this was in the late ’nineties, but the malady 
does not appear to he so deadly now. Once 
established, pneumonic plague is not dependent 
either on rats or on rat-fleas for its spread, but 
is passed from patient to patient in the same 
way as diphtheria. As its name suggests, the 
disease is a plague pneumonia ; the patient 
blows millions of virulent bacilli into the atmo- 
sphere with each fit of coughing, and those near 
him, by inspiring the vims, usually contract the 
disease. 

It may be asked. How does the first case of 
pneumonic plague occur, seeing that fiea-bite 
infeotion produces only the bubonic type ? 
Hie answer is not by any means easy, but there 
doubt that in virulent epidemics, in a 
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very susceptible community, a certain small 
number of flea-infected cases develop the 
pneumonic type, and when once these are 
established, spread of the pneumonic variety 
is easily accounted for. In these pneumonic 
cases, probably — the suggestion is made with 
great reserve — ^the infection represents a dose of 
very virulent organisms, the poison rapidly 
invading the capillaries and the blood-stream 
generally, instead of being confined to the 
lymphatics for some time. It is obvious that, 
in the ordinary way, a virus introduced just 
under the skin would be carried by the lym- 
phatics to the nearest gland ; on the other 
hand, should it pass directly into capillaries or 
veins the most natural result would be a 
primary pneumonia. 

Incubation period. — The incubation period 
may be as short as two days ; three to four 
days is probably about the normal i)criod ; it 
may be as long as seven days. 

Symptoms. Bubonic plague. — The onset 
is usually sudden. The patiemt shivers, his 
temperature rises to 102° or 103° F., and he 
complains of a painful lump or bubo in the 
groin, armpit, or neck. On examination it is 
found that his eyes are injected and suffused, 
and ho rather resembles in ai)pearance a case of 
acute influenza. He is obviously seriously ill, 
and is often sleei)y and difficult to rouse. The 
pulse is very rapid (120 or more), thin, thready 
and soft, the heart -muscle being clearly much 
affected by the loxeemia. The patient com- 
plains of great pain in the bubo and will not 
allow it to be touched. The bubo is a hard, 
brawmy mass ; only in very mild cases can the 
gland itself b(5 f(‘lt. It is unlike the gonorrhoeal 
or syphilitic bubo because it is much bigger, 
and moreover is usually situated in Scarpa’s 
triangle (when the femoral glands arc involved) 
and not in the inguinal region. Although it 
is hard and brawny to the touch, there is no 
sign of sui)puration. In bare-legged and bare- 
footed races the groin is the usual site, the 
armpit next, while the neck is comparatively 
rarely affected. The other organs — 1 iver, spleen, 
and intestinal tract — appear to be normal. A 
little albumin in the urine is not unusual. 
The patient’s condition then gets progressively 
worse: he becomes dull, delirious, and coma- 
tose, the heart-muscle gives out, and death fol- 
lows on about the third or fourth day. This 
descrij>tion a 2 )i>lies chiefly to Orientals. In the 
European the temperature remains high for 
about four to six days and then gradually comes 
down, the bubo either subsiding or suppurating 
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and the patient frequently recovering. Should 
the disease not take a favourable turn he slowly 
sinks and dies of heart failure. 

Occasionally a bubonic case develops a 
secondary pneumonia. It is usually a bad 
sign, and the cases often end fatally, but it is 
not of very common occurrence. The lung 
trouble generally b(‘gina from the fourth to the 
sixth day of the disea, se ; just when one expects 
the patient to .show considerable improvement 
in general condition he starts coughing, bring- 
ing up a very red sputum ; the temperature, 
which was showing signs of falling, now mounts 
up again, and the patient usually succumbs 
after a couple of days. 

Pneumonic plague. — The first thing that one 
notices about a patient suffering from pneu- 
monic plague is that he is profoundly ill and has 
all the appearances of one who may die in the 
course of a few hours. His pulse is extremely 
feeble and very fast. The fever is ' high — 
103' F. or more. He coughs weakly, bringing 
up a sputum which is bright red in colour. 
Some have described this as like prune juice, 
but in many cases it is practically blood-red. 
Examination of the che.st reveals very few un- 
usual physical signs. Occasionally quite small 
patches of dullne,ss can be found, but this is 
unusual ; moist rales arc licard at the bases 
and over the chest generally, but the striking 
feature is the scantiness of gross lesions in the 
che,5t, considering the patient’s desperate con- 
dition. It is V(iry rare for large patches of con- 
solidation with its accompanying physical signs, 
as in croupous imeumonia, to bo observed, 
possibly because the patient dies before they 
can form. Plague pneumonia is a capillary 
pneumonia. Practically all cases of primary 
pneumonic plague die ; some last as long as 
three days, but the majority die within forty- 
eight hours from heart failure. 

Atsrpical forms, — There are atypical cases 
that are le,ss ea,sy to diagnose. The commonest 
of these is what -for want of a better name 
— is called septic'imic plague. The name 
is obviously unsatisfactory, because all fatal 
cases are septicaemic. In this variety there 
is no bubo and no pneumonia. There is 
nothing whatever to assist the diagnosis ; 
the fever, the pulse, and the appearance of 
the patient are as already described. In the 
early days of the present epidemic these cases 
were fairly common ; they all ended fatally in 
a few hours. 

Algid plague is exactly like cholera in its 
symptoms and physical signs. It is quite 


impossible to diagnose the disease with^ 
laboratory assistance, but fortunately it k 
very rare. 

Ambulatory plague is the name given to A 
very mild form of the bubonic variety in which 
the patient has a bubo and a little fever, and 
walks about as usual. 

Fulminating plague is simply a more than 
usually virulent variety of septicBsmic plague. 

I have seen children playing about perfectly . 
well at 7 a.m. and at 11 o’clock they were 
dead. 

Prognosis. — In early epidemics with a very 
susceptible population 85 to 90 per cent, of the 
bubonic and all the pneumonic cases died. 
Towards the end of the epidemic the proportion 
of recoveries may rise to 50 per cent., and the 
av^erage case-mortality for the whole epidemic 
may 1)0 as low as 60-70 per cent. Often 
the first favourable symptom in any case is 
evidence of suppuration in the bubo. Amongst 
Europeans the death-rate is much lower ; in an 
Australian outbreak with a largely European- 
derived population it was not higher than 28 
per cent. 

Treatment. — There is practically no specific 
remedy. Many drugs have been tried, such 
as creosote, carbolic acid, and pcrchloride of 
mercury, but none has had the slightest effect 
within my experience. The only thing to be 
done is to feed the patient with small quantities 
of easily digestible food and give stimulants. 

I have used a mixture of milk and brandy or 
milk and ruin with good results in large epi- 
demics when short-handed ; the mixture is 
palatable, cheap, can be given by the friends of 
the patient, and is suited to the Oriental. Some 
authorities consider that strophanthus and 
digitalis can also be given with advantage to 
help the heart, but they do little good in the 
case of Orientals, and Europeans do not often 
require them. 

Prophylaxis. — While none of the curative 
scrums, such as the Yersin-Boux serum, has 
given favourable results, Haffkine’s prophy- 
lactic vaccine is a thoroughly established 
prophylactic agent and has been used on a very 
large scale. The whole population should be 
inoculated with it when an epidemic threatens 
(that is, when dead rats are found in 'any 
numbers) or is in progress. Inoculation greatly 
reduces not only the danger of contractmg 
the p^gue, but also the chances of a faw 
result should the disease be contracted. 

Outbreaks of plague in Eng^nd are oi^ . 
likely to occur in seaport towns, since inleekok ' 
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must come from outside. A ship may brin^ 
iafected rats, which may escape ashore and 
spread an epizootic among the shore rats. 
If this occurs it does not by any means follow 
that an epidemic among human l)eings will 
ensue, because the rats in this country mostly 
live in the sewers and not in the house, but 
isolated cases in man are likely in cities. If 
human plague does sui)ervene, a rat cami)aign 
should at once be started ; the patient s clothes 
and bedding should be disinfected with steam 
in order to kill any rat-fleas, and the? jjremises 
whence the patient came may be disinfected, 
but too much reliance should not be ])laced on 
these measures, because the i)robabilities are 
that the fleas are all dead or cease to be infective, 
by the time the case is rejiortcd. Should a 
medical man come across a doubtful case of 
plague, he should at once communicate with the 
Health Authorities, and special bacteriological 
tests should be applied to verify th(‘ nature' of 
the disease. The patient is almost certain to 
be a sailor or docker or in some wa v (connected 
with shij)ping. 

As true bubonic plague is ncvc'j- sjuead from 
man to man, no particular j)re(tautions need be 
observed by nursing staffs in these cases. 
Pneumonic ])lague, however, is <juite the most 
dangerous of all diseases that medical men and 
nurses are called upon to face, and the utmost 
care must be obsc'rved in all such easels. The* 
patient should be treated in the ojam air. In 
India I was able to arrange for all my cases to 
be treated under tree's or in tc'iits. In England 
the small o])en huts used l)y tuberculous 
patients should be utilized. The nur.se and 
medical man mu.st wc'ar masks of lint and 
wool over the nose and mouth ; in the Man- 
churian epidemic it was clearly ])rovcd that 
this greatly reduced the chances of infection. 
A spray may be kcjd constantly going, but 
open-air treatment is safest, simj)lest, and 


best. 

The nurse should be instructed to .stand 
aside or behind the patient during a fit of 
coughing. All who came into close contact 
with the patient before the nature of the 
disease was suspected should be removed to 
hospital and segregated, and all arrangements 
made at once for treating them, for, if the case 
is one of pneumonic plague, the probabilities are 
that they will sicken with the disease in a few 
houM’timc. W. W. Clemesha. 


FLCURA, NEW GROWTHS OF {ace 

Lung, Malignant New Growths of). 


PLEURISY. Etiology. — Inflammation of 
the pleural membrane is probably in all cases 
due to bacterial infection, and few of the 
ordinary pathogenic; microbes are inca])able of 
giving rise to it. Many of them usually set up 
a purulent inflammation {see Empyema), but 
this article deals only with so-called simjde 
or non-j)urulent jdcurisy. By far the com- 
monest cause of this variety is the tubercle 
baeillu.s. It is true that the great majority 
of .sero-fibrinous ])l('ural effusions are sterile, 
but if large quantities of the effusion or of 
the ceiitrifugalized .sediment are injected into 
the peritoneal c.avity of guinea-i)igs, tuber- 
culosis follows in a considerable i)roj)ortion. 
Although tubercl(\s are very difficult to find on 
the surface of tlu' inflamed pleura, as they arc 
masked by the inflammatory exudation, they 
may be detected by careful search, e.specialJy 
between the lobes of the lung. Moreover, a 
large ])ro])OT tion of jjatients who liave had simple 
pleurisy subs('.(piently d(‘velop jdithisis. 

Pn(‘umoco('ci ajid strejdococci, wdiich as a 
rule eau.se emj)yema, occasionally give rise to 
a simple pleuri.sy, esjxH'ially ]jerha])S in cases of 
Bright's di.sea.se. The })leural effusion which 
oft('n com 2 )lic.aies, or constitute.s a sequt'l of, 
acute j)neumonia is usually j)urulent or soon 
become, s so ; ])ut in adults it sometimes remains 
clear, though very raiH'ly in children. Acute 
rheumatism is jucbahly a (‘uuse of a certain 
number of cases of simih; ])leurisy in children, 
osjK'cially in association with rheumatic jx'ri- 
carditis, but tlu' question cannot be regarded 
as finally .settled ; certainly the cases are not 
ijuiiicrous and the ])lcuriti(5 effusion is rarely 
large. Ideuidsy is not infrequcuitly met with 
in (•oniiexioii with a j)uljnonary infare.t in- 
volving the surface of tlu' lung, but the hae- 
tcriology of tlie.se ca,ses is unciutain. It may 
be noted that a unilateral jileural effusion in 
a jiatieiit with advanced heart di.sease is more 
likely to be due to an infarct than to be drop- 
sical in nature*. Occasionally a sim])l(^ jileurisy 
is set up by extension of inflammation from the 
abdomen, but such cases are usually jiurulent. 
It may also be due to trauma, as when the 
pleura is damaged by a fractured rib. A 
jHjrely secondary jileurisy, often not leading to 
any recognizabhi effu.sion, is common in asso- 
ciation with various dlseasevs of the Jung, par- 
ticularly with acute tuieumonia and in the 
course of practically every case of chronic 
lihthisis. Intrathoracic growths frequently give 
rise to jileural effusion. 

The all-important jiractical iioint, however. 
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to remember about the etiology of simple 
pleurisy is that any attack, either with or with- 
out effusion, for which no other adetiuate and 
obvious cause can be found, is in all j)robability 
tuberculous in nature, and should be treated as 
such. Sometimes it seems as though the dis- 
ease were distinctly due to a chill, or perhaps 
to an attack of influenza ; nevertheless, these 
alone would almost certainly not have given 
rise to it unless the tubercle bacillus had been 
present also. Pleurisy, in fact, bears much the 
same relation to chill as docs tuberculous dis- 
ease of a joint or of the 8])ine to the alight 
trauma which so often appears to cause it. 
Tuberculous pleurisy may occur at any age, 
but is most common between 20 and 40. 

Morbid anatomy. — The disease is usually 
unilateral. The first change is an increased 
vascularity of the surface of the pleura, which 
is f;oon followed by the aj)pearance of lymph. 
The process may stop here (dry ])leuriay), any 
fluid effusion beuig absorbed almost as soon 
as it is poured out, and more or less extensive 
adh(‘sions forming quickly between the in- 
flamed pleural surfaces. In cases of active 
2)hthisis these adhesions are of the utmost 
iin2)ortance in preventing the occuiTcnce of 
pneumothorax, whic/h would otherwise be 
almost inevitable. 

In severer cases the effusion is poured out 
more quickly than it can be absorbed, and 
there collects the familiar sero-fibrinous effu- 
sion which is often erroneously sj)oken of as 
“ serous.” This is a yellowish, alkaline, highly 
albuminous fluid, with a specific gravity of 
1015-1025. It is fairly clear, but usually con- 
tains floating flakes of fibrin. Like other in- 
flammatory, as contrasted with dropsical effu- 
sions, it usually coagulates spontaneously after 
withdrawal from, tlie cliest, but may not do 
so if the inflammation has been of a mild type. 
In the latter case the specific gravity of the fluid 
is lower, it contains much less albumin, and 
a|)2)roximates in its characters to those of 
the fluid in a hydrothorax. An inflammatory 
effusion contains a variable number of leuco- 
cytes, and in tuberculous cases lympluMrytes 
greatly ])rcdoniinatc —an important diagnostic 
l)oint. Occasionally the effusion is haemor- 
rhagic ; this is sometimes regarded as sugg(!S- 
tive of malignant disease, but is not very 
uncommon in cases of ordinary tuberculous 
pleurisy. Much rarer is a chylous effusion, 
which usually indicates some obstruction of 
the thoracic duct. 

As the fluid accumulates, a corresponding 


area of lung becomes collapsed. The alvec^ 
are not uniformly diminished in size throu^- 
out the lung, but there is complete collapse 
of a certain number only, the rest probably 
remaining unaffected. Gradually the lung is 
rendered completely airless. If the effusion 
still continue to increase, it now exerts a well- 
marked })08itive pressure and expels blood as 
well as air from the lung, which becomes dry 
and entirely collapsed roimd its root, close to 
the 8j>ine, and of a slate-grey tint (carnified). In 
such cases the liver or spleen, according to the 
side affected, is pushed down, owing to down- 
ward displacement of the dia2)hragm. The 
heart is displaced to the unaffected side by the 
unantagonized elastic traction of the healthy 
lung, and this displacement is much more 
considerable if the effusion be sufficiently 
large to lead to com])lete collapse of the lung 
and to positive pressure upon the contents of 
the mediastinum. It should be noted that 
whereas tlie heart is usually disiflaced even by 
an effusion of merely moderate amount, the 
liver or spleen is 2)ushed down only when the 
jfleural cavity is full of fluid. 

Symptomatology. — In many cases the dis- 
ease begins acutely with shivering and a sharp 
ris(5 of temj[)(5rature, but it is more important 
to note; that the onsi't may be most insidious, 
with merely indefinite 2)ams, referred to the 
side of tlie (fliest or to the abdomen, and slight 
general malaise. In some of the latter cases, 
though (H‘rtainly not in all, there is no recog- 
nizable effusion, but most extensive adhesions 
and thickening of the ])leura may result. 
Except in the mildest and most insidious 
variety, there is some fever, intermittent or 
remittent in characster, and rarely rising above 
102'' or 103'' F. Its duration varies from a few 
days to several weeks, and its subsidence is 
gradual. It is imjiortant to remember that 
ideurisy is one of the causes of so-called 
“ continued fever.” The jiyrexia is, in fact, 
that of a tuberculous disease. Symptoms of 
general malaise, such as quickened pulse, loss 
of ai)2)etitc, and furred tongue, proportional to 
the height of the temperature, are present 
but call for no s^iccial description. Of the 
local symptoms, by far the most important is 
pam with inspiration and coughing, often 
associated with tenderness. It is usually felt 
below the nipple or in the lower axilla, but may 
be referred to the abdomen even as low as 
the iliac fossa, and hence, if on the right side, 
it sometimes leads to a diagnosis of appendi- 
citis, sufficiently definite to result in operar 
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live interference. It generally subsides on the 
third or fourth day, as adhesions begin to form 
or the inflamed surfaces become separated by 
efiusion. The cough is either dry or associated 
with a little expectoration. Any dyspnoea 
present is due, at first, to the shallow breathing 
enforced by the pain on inspiration ; later on, 
its severity is determined by the size of the 
effusion and still more by the rapidity with 
which it is formed. As the effusion increases, 
the patient tends to lie on the affected side 
so as to give the sound lung [the freest possible 
play. When pleurisy occurs in old peojde, 
or is secondary to Bright's disease, the symj)- 
toms may be almost latent, even though a 
large effusion be present. Conversely, the 
symptoms arc often unusually severe in pre- 
viously robust subjects. During recovery 
from an attack and while adhesions are form- 
ing, some discomfort or even dragging pain 
may be complained of on the affected side. 

Physical signs. — In the early stage, -wlien 
pain is severe, there may be deficient move- 
ment and consequently weak breath-sounds 
on the affected side, but the only distinctive 
sign is pleural friction, which is heard best in 
the axilla or below the angle of the scapula. 
As it is usually audible only at the end of 
inspiration, it is often very difficult to hear 
in the most acute cases, for the i)ain to which 
the rubbing together of the acutely inflamed 
pleural surfaces gives rise is so severe that 
the patient either cannot or will not take a 
sufficiently deep breath. In less acute cases 
it is heard much more easily, perhaps both 
with inspiration and with expiration, is of a 
coarser character, and may often be felt 
(friction fremitus). 

When effusion develops, the signs become 
more pronounced. The affected side is more 
or less immobile siid somewhat larger than 
usual ; by means of a cyrtometer it may be 
shown to be more rounded than the other 
side. It must be remembered that normally, 
in right-handed i>eople, the semi-circumference 
of the right half of the chest is somewhat 
greater than that of the left. Bulging of the 
intercostal spaces occurs only in the rare in- 
stances in which the effusion is sufficiently 
large to cause complete collapse of the lung 
with positive intrapleural tension. Vocal fre- 
mitus is diminished or lost, and the heart's 
apex beat displaced more or less towards the 
unaffected side, especially when the left pleura 
is affeoted. On percussion, there is an abso- 
lotrfy dull note over the effusion, with greatly 


increased resistance, due partly to the fluid 
and partly to the collapsed lung ; the dis- 
placement of the heart can also be further 
demonstrated. The dullness begins at the 
posterior base and gradually extends upwards 
and forwards, often rising highest in the 
axilla, when the pleural cavity is partly full. 
When the dullness extends to about the 
fourth rib in front, a more or less tympanitic 
note (skodaio resonance) can often be elicited 
below the clavicle ; this persists longest in a 
triangular area below the inner end of that 
bone, and finally disappears as the effusion 
rises to the top of the pleural cavity. The 
dullness varies very little with the position 
of the patient, although this in some measure 
determines its situation whilst the effusion is 
being poured out, for if the patient be then 
lying on his back the dullness will be more 
extensive posteriorly than if he had been 
sitting up or getting about. Very different is 
the dullness of an effusion associated with a 
pneumothorax, for this shifts as freely with 
the position of the patient as does that of 
an ascitic accumulation in th(5 abdomen. A 
triangular area of relative dullness (Grocco’s 
triangle) (;an often be detected beside the spine 
on the healthy side ; it disappears if the 
])atient lies on the affected side. The apex of 
the triangle is directed upwards and reaches 
to about the upper level of the effusion ; its 
base extends directly outwards from the s])ine, 
along the normal lower limit of lung resonance, 
for 1-2 J in. The breath-sounds over this dull 
area are generally weak. 

The auscultatory signs of a pleural effu- 
sion are less reliable than those afforded 
by the other methods of examination. The 
usual condition is diminution, culminating in 
comj)lete loss, of the breath-sounds and of 
vocal resonance over the fluid, but there are 
many exceptions, especially in children. It 
is not at all imcommon to hear bronchial 
breathing and broncho] )hony, sometimes dis- 
tant and sometimes loud, especially in cases 
in which a large effusion compresses the 
lung and so renders it a good conductor of 
vibrations between the still ])atent air tubes 
and the fluid. The voice sound has often a 
peculiar bleating character (aegophoiiy) which 
points strongly to tlie ])res(‘nce of fluid, espe- 
cially perhaps of a conij»aratively thin layer, 
but it is so uncertain that no importance must 
be attached to its absence. At the apex 
of the lung the auscultatory sounds may be 
distinctly cavernous in character — ^blowing or 
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amphoric breathing, bronchophony, and cavern- 
ous crepitations ; and, in view of the fact that 
the pleurisy is probably rightly regarded as 
tuberculous, the unwary observer may be led 
to diagnose with much confidence the pres- 
ence also of advanced phthisis. Disillusionment 
comes when, a few weeks later, the effusion 
having subsided, the signs at the apex are 
found to have become perfectly normal. Over 
the unaffected side the breath-sounds are 
usually extremely harsh or compensatory. 
The point of maximum intensity of the heart- 
sounds may help in determining the position 
of that organ, particularly in those cases in 
which the apex beat is situated behind the 
sternum. A systolic murmur is occasionally 
heard over the base of a much displaced heart. 
As an effusion is absorbed and the pleural sur- 
faces once again come into contact, friction 
often returns. This so-called ‘‘ redux ” fric- 
tion has usually a coarse, leathery, or creaking 
character ; it is licard both with inspiration 
and expiration, and is not associated with pain. 

Diagnosis* — Since many cases of tuber- 
culous pleurisy come on most insidiously, with 
but few and indefinite localizing symptoms, it 
is always one of the conditions to be especially 
looked for in all cases of obscure febrile illness, 
particularly in i)aticnts who arc supposed to 
have had an attack of influenza and in whom 
•the temperature has not fallen to normal 
after a few days. In post-mortem examina- 
tions it is common to meet with extensive 
pleural adhesions, although no history sug- 
gestive of any attack of pleurisy had ever been 
obtained during life. 

In the early stage of acute ifleurisy it may be 
difficult to distinguish it from intercostal neu- 
ralgia or from so-called rheumatism of the inter- 
costal muscles (pleurodynia). The discovery of 
friction settles the diagnosis, but, as already 
pointed out, it is often very difficult to elicit 
friction when associated with severe pain. If 
there is any rise of temperature it is wise 
always to regard the condition, i)rovisionally 
at least, as pleuritic, but a normal tempera- 
ture does not exclude a mild pleurisy. 

In the diagnosis of pleural effusion many 
difficulties may arise. In physical examination 
special importance should be attached to dis- 
placement of the heart. Kadiography will 
often give important information, but in many 
instances only an exploratory puncture will 
finally decide whether an effusion is present or 
not. Even then there is always the possibility 
that the needle of the syringe may get blocked 


by a flake of lymph or, very oooaiMmafly, thui 
the fluid may inaooessible owing to ito 
being encysted between the lobes of the lung. 

It is often difficult to diatingiiinh between 
acute pneumonia and acute pleurisy, the more 
so as pneumonia is nearly always associated 
with some pleurisy. We are prone, in physical 
examination of the chest, to attach undue 
importance to auscultation and not sufficiently 
to note and weigh the indications afforded by 
other methods of investigation ; in the diag- 
nosis of fluid, at any rate, the results may be 
disastrous. Bronchial breathing and broncho- 
phony may bo heard, as already mentioned, 
over an effusion, and suggest the presence of 
consolidation rather than of fluid, but with 
the latter the heart is probably displaced. 
Moreover, the symptoms are quite different 
from those of pneumonia, unless, indeed, the 
pleurisy be due to a pneumococcal infection, 
which, in some rare cases, would seem to occur 
apart from any disease of the lung. On the 
other hand, a small pleural effusion may mask 
completely the charaederistic physical signs of 
a pneumonic consolidation, and the diagnosis 
must then turn on the presence of the special 
symptoms of pneumonia, such as sudden onset, 
high fever, rapid breathing, rusty sputum, and 
herpes on the lips. 

After an attack of pleurisy there frequently 
remains a good deal of unexpanded lung and 
thickened pleura, the physical signs of which 
may be very similar to those of a small effusion 
— diminution or absence of vocal fremitus, 
dullness and increased resistance, weak breath- 
sounds, and diminished vocal resonance. In 
the case of an effusion, however, the heart is 
displaced towards the sound side, while the 
measurement of the affected side is at least as 
great as, and probably greater than, that of 
the healthy one. In a patient with thick- 
ened pleura these conditions are reversed ; the 
diseased side is contracted, and the heart is 
drawn over towards it. There are, however, 
doubtful cases in which it may be necessary to 
resort to ])uncture before a correct decision can 
be reached. 

A new growth in the lung or mediastinum may 
give rise to signs and symptoms almost indis- 
tinguishable, for a time, from those of Bim|de 
pleurisy, particularly when, as not infrequently 
happens, it is actually attended by a pleural 
effusion. When the fluid is withdrawn, bob- 
picion may be aroused by its being very' 
much bloodstained (though this is by nq 
means necessarily indicative of matigpupli 



PLEURISY 


disease), and occasionally cancer-cells may 
be found in it. Often, however, the diag- 
nosis first becomes evident when less fluid 
than was expected is drawn off, the j)hy8ical 
signs remaining almost unaltered, although 
further attempts to find more fluid prove 
futile. Sometimes the pleural cavity refills 
with great rapidity, possibly in a f(!w hours. 
Extension of dullness across the middle line 
always favours the diagnosis of a growth 
{see Mediastinum, Affections of). A hydatid 
cyst in the lung may give rise to signs so closely 
simulating those of a pleural effusion that the 
diagnosis can only be made by the withdrawal 
and examination of some of the fluid, tbi- 
fortunately, the puncture of the cyst may load 
to its rupture into tlio lung and so to sudden 
death of the patient by “ drowning.” 

Morbid conditions below the duiphrmjm. may 
push up that muscle, lead to collapse of the 
base of the lung, and thus closely simulate a 
pleural effusion. Such conditions are abscess 
or hydatid in the u])por part of the liver 
and aubphrenic abscess. Radiogra]}hy may Ixj 
most helpful in such cases. Otherwise, the 
true situation of the lesion may be indicated 
by the fact that the lung resonancii near the 
spine extends down almost to the normal 
level, whereas the dullness rises high in the 
axilla. It must not be forgotten that disease 
below the diaphragm may give rise to effusion 
above it. 

A pericardial effusion may lead to extensive 
collapse at the base of the left lung, which 
may give rise to physical signs simulating 
those either of pulmonary consolidation or of 
pleural effusion. An exploring needle may 
easily be passed througli a collapsed lung into 
a pericardial effusion, and the fluid withdrawn 
regarded as pleural in origin. It is not un- 
common for pleural and pericardial effusions 
to occur together, in which case the latter is 
very likely to be overlooked. 

The question as to the proltahle size of a 
pleural effusion is answered chiefly by the ex- 
tent of the physical signs, but these may be 
ve^ misleading ; sometimes the quantity of 
fluid is less than the signs would lead one to 
expect, and sometimes the reverse is the case. 
It happens occasionally that even a fairly 
large effusion (perhaps two innts) does not 
give rise to any recognizable displacement of 
the heart. 

Finally, the nature of the effusion has to be 
determined — is it dropsical, inflammatory, or 
purulent % A dropsical effusion (hydrothorax) 


occurs as part of a general dropsy, is bilateral, 
and therefore cannot attain a large size. It is 
true that sometimes a unilateral effusion occurs 
together with a cardiac dropsy, but such a con- 
dition should always arouse a strong suspicion 
of pulmonary infarct. The distinction be- 
tween a sero-fibrinous and a purulent effusion 
can only Ixi made with certainty by puncture ; 
no other method is at all reliable (a’cc Empyema). 
In a child an effusion is much more likely to 
be purulent than in an adult, and in a pneu- 
mococcal case the general symptoms may be 
quite slight and in no way distinctive or even 
suggestive of jnis. 

Prognoiii. " Simph; pleurisy is rarely fatal 
unless it occurs as a terminal or sixxmdary 
infection, as in (;as(^s of Bright’s disease ; but 
with a larg(‘. effusion and much disifiacement 
of the heart there is always some risk of sudden 
death from syncope, especially in old people. 
The secpiela^, however, are frequently imj)ort- 
ant. Extensive adhesions may be left, and, 
the lung failing to re-exj)and completely, fibrous 
chang(‘S occur in the colla])sed ])ortion, and 
sometimes bronchiectasis follows. Even in less 
serious <*-hs(5s tlu^ adhesions may hamper the 
respiratory movements, so that the secretion 
in the bronchial tubes of the affected area of 
lung is not ])roperly expelled, and a j^ermanent 
catarrhal condition, which often forms a start- 
ing-point for chronic bronchitis, is s(‘t up. It 
is very common to find at the base of one 
lung some impaired resonance with weak 
breath-sounds and rather fine moist cre])ita- 
tions (conveniently known as “ adhesion rales *’), 
varying in number from time to time, but 
never entirt^ly disappearing. In such cases the 
])rcsencc of old })leural adhesions and thicken- 
ing may confidently be susjx‘ct(‘d, even though 
no history of an attack of jfieurisy can be 
obtained. On the other hand, it not infre- 
quently haj)pens that fairly extensive adhe- 
sions give rise to no recognizable consequences 
of any kind. 

Most important of all, however, is the fact 
that a ])leuritic attack, no matter liow slight, 
is presum] dive evidence of tubercle, unless 
some other obvious cause is juesent. In many 
cases furtlu'-r dist'ase never develops, but tlie 
risk, es])ecially of future tuberculosis of the 
lung, must never be lost sight of, particularly if 
the patient should be subjected to unfavour- 
able conditions of life. So long as the dis- 
ease is confined to the ])leura the prognosis is 
fairly good, but once the lung is affected it 
becomes much more serious, especially as the 
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case is then so likely to become one of 
open tuberculosis, with all the consequent 
risks. 

Treatment. - The general treatment of a 
(!ase of acute pleurisy is that of any febrile 
illness of moderate severity. The patient 
should be kept in bed so long as the tempera- 
ture is above normal, tbe bowels should be 
well opened at the commeneenumt of treat- 
ment, and the diet should be regulated by the 
height of the fever and the ap})etite ; there 
is no need to withhold solid food if the patient 
feels able to take it. In view of the i)robably 
tuberculous nature of the disease the supply 
of fresh air should be abundant, but during 
the early acute ])yrexial stage treatment in the 
open air is not called for, except in hot 
weather. If there be much fever a simple 
diuretic and diaplioretic mixture of solution 
of ammonium acetate and citrate of potash, 
or an effervescing mixture, may he pr(‘S(*.ribed, 
rather perhaps as a solace to the mind of 
the patient and his friends than for any 
definite therapeutic effect which it is likely 
to ])roduce. 

Tlu; symptom which g(‘nc‘rally calls for active 
treatment at the outset is In slight cases 

of secondary j)leurisy, such as those which are 
so common during the course of ordinary 
phthisis, a simple and effective remedy is firm 
straj)ping of the affect<*d side, precisely as for 
fractur(^d ribs ; perha})s also the resultant 
immobility of the side tends to check effusion. 
In other cases, shaiq) counter-irritation by a 
tur])entine fomentation or by a mustard leaf 
or ])last(^r may give reli<'f. For very severe 
pain an ice-hag may be exceedingly useful, 
but must not be used for feeble patients or 
at the extremes of life. In the worst cases 
of all, especially in some instances of trau- 
matic ideurisy, the application of three to six 
leeches may he more effective than anything 
else and afford almost immediate relief. 
()(5casionally it may be desirable to give a dose 
of morphia hy})odermically. A troublesome, 
distressing, and ineffective coiMjh (jails for 
the administration of sedatives — demulcents, 
heroin, (jodeina, or minute doses of morphia 
in linctus or lozenge. 

When fusion forms, treatment on some- 
what different lines is called for, although it 
must always be doubtful as to how far wo 
can diminish the exudation of the fluid or 
hasten its absorption by medical measures, 
for its amount must depend upon the extent 
and severity of the pleural inflammation. 


Internally we may give a combinatioa 4ji 
quinine and iodide of potassium : 

Quin, hydroohl. gr. ii. 

Pot. iod. gr. V. 

Syr. aurant. 38«. 

Aq. ad 5i. 

Three or four times a day. 

Locally, iodine — equal parts of the strong 
and weak tinctures — may be painted over the 
affected side every night until the skin begins 
to get sore. More effective perhaps are small 
blisters, one about the size of a penny applied 
on three or four consecutive nights to different 
])arts of the side. Some prefer to use flying 
blisters ; that is, a blister left on for an 
hour or so, not long enough to produce definite 
vesication, and then moved on to another 
spot. 

Whenever an effusion reaches above the 
angle of the sc.apula the question of its removal 
by paracentesis arises. As a rule, it is gradu- 
ally absorbed as soon as the causal inflamma- 
tion has subsided, but there certainly are cases 
in which it will remain indefinitely unless 
drawn off. The tendency, perhaps, is to be 
unnecessarily anxious to remove an effusion 
rather than to wait for its probable sponta- 
neous disappearance ; active intervention is 
generally more attractive than mere passive 
expectancy, both to doctor and patient. It 
is not possible to formulate precise rules as to 
when paracentesis should be performed, but 
the following may be regarded as general 
indications : (1) Whenever the effusion reaches 
as high as the third rib, for any further 
increase will probably give rise to positive 
intrapleural tension, which involves a very 
injurious degree of pressure upon the lung 
and some risk of sudden and fatal syncope. 
(2) If a smaller effusion remain stationary for 
a week or more, especially if fever and other 
indications of a(jtive pleural inflammation have 
subsided. (3) If, even when the effusion is 
not large, perhaps scarcely above the angle 
of the scapula, the patient is cyanosed or 
suffering from much dyspnoea, e.g. in cases in 
which the opposite lung is diseased. It is not 
desirable, if it can be avoided, to tap while 
the temperature remains high, for so long as 
acute pleurisy is still present the inflammatory 
exudation will probably rapidly reaccumulate. 
Fever, however, is no contraindication to the 
removal of a really large effusion. It has long 
been a much debated question whether it ie 
desirable to perform paracentesis when the 
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lung on the affected side is known to be actively 
tuberculous, for the effusion may act as a 
natural splint, keeping the lung at rest and 
BO checking the progress of the disease in 
it. If there be any urgent indication for 
withdrawal of the fluid, such as severe dysp- 
noea, this should be done without hesitation; 
but, seeing that induction of an artificial 
pneumothorax is now a well-recognized pro- 
cedure for arresting the progress of a one-sided 
pulmonary tuberculosis, it would seem very 
reasonable not to be in a hurry to remove 
a pleural effusion of moderate size, which keeps 
the lung at rest in much the same fashion as 
would a corresponding volume of gas. 

Technique of qiaracentesis . — Removal of fluid 
from the chest may be effected either by simple 



siphon action or by aspiration. For many 
years the latter was used almost exclusively, 
but there is no doubt that siphonage is, gener- 
ally, quite sufficient, and it has the imjiortant 
advantages that the apparatus required is 
simpler, cheaper, less alarming to the patient, 
and far less liable to get out of order ; it also 
obviates the risk from too great a suction 
action being exerted upon the lung. A trocar 
and cannula similar to those employed for 
paracentesis abdominis are used. About the 
middle of the cannula there is a lateral ojien- 
ing or by-way, to which is attached a piece 
of indiarubber tubing sufficiently long to reach 
to a basin on the floor containing sterilized 
water. The establishment of the siphon action 
is facilitated by first filling the tube with 
ateriliced water and, as soon as the cannula 
has been inserted into the chest and the trocar 
withdrawn, lowering the open end into the 


basin ; a flow of liquid from the pleural cavity 
is thus at once set up. 

The apparatus used for aspiration (Fig. 82) 
must, of course, be sterilized thoroughly before 
being used, and so must the hands of the 
operator. The patient should lie in a semi- 
recumbent position on the healthy side. The best 
place for the puncture is either just below the 
angle of the scapula or in the midaxillary line, in 
the sixth space on the right aide and in the 
sixth or seventh on the left side ; in children 
a space higher may be preferable. The point 
selected should be carefully percussed to be 
quite sure that it is absolutely dull. The skin 
should then be well washed with soap and water 
and painted over with the weak tincture of 
iodine. If thought desirable, especially in the 
case of children, the site of puncture may be 
rendered ansesthetic by injecting a quarter of 
a grain of eucaine (less in children) or by a 
sj)ray of ethyl chloride. The left forefinger 
should bo xJi'essc'd firmly into the intercostal 
si)aco selected and the trocar passed in verti- 
cally close beside it. In a small child with a 
thin chest-wall it should not be introduced 
for more than an inch. After the withdrawal 
of the cannula, the tiny wound left should 
be covered with a small piece of gauze and a 
little collodion. 

When exploring the chest with a small 
needle, care should be taken to prevent the 
])atient making any sudden movement, and if 
the direction of the needle is altered after its 
introduction the rib should not be used as a 
fulcrum, for in either case the needle may 
break and its end left in the chest. In 
])erforming ])aracentesiK these risks are less, as 
the cannula is larger and stronger than an 
exj)loring needle, hut tlu^y are not altogether 
negligible. 

The whole of the effusion may, as a rule, 
safely be withdrawn at one time, if not allowed 
to escape too quickly, but in the case of an 
elderly patient with a large collection it may 
be better to leave some behind, thus diminish- 
ing the danger of syncope. The residual fluid 
often undergoes spontaneous absorption. In 
any circumstances, the removal should be 
stojqjed if the patient complain of severe pain 
in the side, if he begin to cough violently, if 
he show signs of faintness, or if the fluid, 
at first clear, become increasingly bloodstained 
— a change due, doubtless, to the diminution 
of pressure upon the engorged vessels on the 
surface of the inflamed pleura. 

The risks of paracentesis are very slight pro- 
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vided that proper antiseptic precautions are 
taken. Hajmorrhage into the pleural cavity, 
pncuinotho:ax, subcutaneous emphysema, and 
faintness or syncope, occasionally fatal, have 
been recorded. Sometimes an acute oedema of 
the lungs develops shortly after tapping, with 
abundant expectoration of watery, frothy, 
albuminous fluid, and often rapid death from 
asphyxia. It occurs mostly in patients after 
middle life, and can neither be foreseen nor 
prevented. Fortunately it is very rare. For 
its treatment, atropine should be given hypo- 
dermically. 

Not uncommonly a second paracentesis is 
necessary, and very occasionally the fluid re- 
accumulatcs repeatedly. In such cases the 
presence of a new growth should always be 
suspected, but the condition may occur in 
ordinary tuberculous pleurisy, especially if the 
effusion has been left too long, with the result 
that the lung has been so much compressed 
that it will not re-expand. In some such in- 
stances the pleural cavity has been freely 
opened and drained, but this should be avoided 
whenever possible, as an empyema is very 
likely to result. It is better to persevere with 
paracentesis and, after each withdrawal, to 
inject 20 or 30 drops of a 1 -in-1 ,000 solu- 
tion of adrenalin chloride into the pleural 
cavity. 

In the treatment of the convalescent stage 
of pleurisy the all-irnportant point to bear n 
mind is that the condition is in all probability 
tuberculous, and that the patient should be 
dealt with, especially in regard to his future 
life and work, on the same lines as one who 
has shown signs of early phthisis. Even if 
the attack has not gone beyond the dry stage 
and th(? constitutional symptoms have been 
quite slight, the disease is still most likely to 
be tuberculous, and afterwards the same general 
treatment is called for as in cases of a far more 
severe type. As has already been stated, the 
chances of permanent recovery are much better 
when tuberculous disease is confined to the 
pleura than when it has attacked the lung 
itself, and there is no doubt that a large num- 
ber of patients who have had pleurisy recover 
completely and permanently without any very 
prolonged and rigid care subsequently ; never- 
theless, all such patients should be kept under 
observation as long as possible, and if convales- 
cence does not proceed satisfactorily, if the 
general health is not re-established completely, 
if there should be any indication of a recur- 
rence of the disease, or any obscure pyrexia. 


however slight, full treatment at a Banatofinm ^ 
should be recommended. 

It is important to obtain as complete re- , 
expansion of the lung as possible, and, 
this object, as soon as the effusion has been 
nearly absorbed the patient should use Woulfe*8 
bottles (Fig. 83) and take systematic breathing 
exercises. Later on, graduated exercises, espe- 
cially on slopes, are useful, and, best of all, 
the patient should, when practicable, spend 
several weeks or even months at some Alpine 
resort, where the rarefied air combined with 
easy hill-climbing will do more than anything 
else to expand his lungs and, at the same time, 
improve his general health. If such a change 
be impracticable he should, at least, have as 



Fi^. 83. — Woulfe’s bottles. 


long a holiday as possible in the open air. 
Ordinary tonics, together with cod-liver oil 
and malt, may be given as indicated by the 
general condition. j Walter Cae*. 

PLEURISY, DIAPHRAQMATIO.— Occa- 
sionally pleurisy affects mainly or even ex- 
clusively the i)leura covering the upper surface 
of the diaphragm. This sometimes happens 
when inflammation extends through the dia- 
phragm as a result of abdominal disease. In 
this variety of pleurisy the physical signs 
are often very slight ; there is usually no 
friction, and, in the majority of instances, not 
much effusion, so that there is little or no dull- 
ness on percussion. On the other hand, the 
symptoms are often not only exceedingly 
severe, but may be of a most misleading 
character. The patient sits up in bed, leaning 
forward, in order to restrict the movements of 
the diaphragm and at the same time give 
thoracic breathing the freest possible play. 
The respirations are very short and rapid, and 
associated with intense pain, referred mainly 
to the line of insertion of the diaphragm, 
particularly to the epigastric and hypoohoii* 
driac regions and to the line of the t^th ziIk. 
There may also be marked tenderness in 


559 




PNEUMONIA 


same situations. The pain sometimes spreads 
upwards to the shoulder. Hiccough and a 
little vomiting may occur. As a rule, there 
is slight fever. The patient's condition is 
one of extreme distress, and may raise a very 
strong suspicion of acute abdominal disease, 
especially of acute appendicitis should the 
pleurisy be on the right side. The position 
which the jiatient assumes is, howi^vcr, a 
very suggestive one. The situation of the 
tenderness should be noted, and, even though 
there is no friction, yet the breath-sounds over 
the base of the lung on the affected side will 
probably be weaker than on the li(‘althy side. 

Prognosis and treatment. — The more 
acute symptoms gen(‘.rally i)ass off in a day or 
two, and the total duration of the illness is 
usually short, except in those very exceptional 
cases in which pus forms between the lung and 
the diaphragm. The treatment does not differ 
materially from that of ordinary phuirisy ; the 
side should be vigorously (50unteT-irritaie.d by 
poultices, turpentiiK*, or mustard, and if the 
pain and dyspmea are very severe a hypo- 
dermic injection of morphia should be given. 

,1. Walter Carr. 

PLEURODYNIA (.w MvALfUA). 

PLUMBI8M (see Lead Poisoning, und<‘r Poi- 
sons AND Poisoning). 

PNEUMONIA. — It is customary to classify 
pneumonia according to its anatomical dis- 
position and to recognize a lobar and a lobular 
form (broncho-})neumonia). This arrangement 
is not very satisfactory and has given /ise to 
considerable difference of opinion as to the 
relative frequency of the two varieties. The 
divergence of view has been most evident in 
the case of pneumonia in childnm, one school 
considering that lobar pneumonia is very rare 
in young children, particularly in thosi; under 
2 years of age, tlie other that, on the contrary, 
it is relatively common. Primary broncho- 
pneumonia of children is recognized as btung 
due to the pneumococcus, and runs a course 
which, for the most part, resembles that of 
lobar pneumonia. Anatomically, however, the 
consolidation is seen to be placed around the 
bronchi and to be patchy. To the pathologist 
the disease is a broncho-pneumonia, but, 
despite the patchy and bilateral disposition, 
the clinician sees more resemblance in it to 
lobar pneumonia than to the other varieties 
of broncho-pneumonia. In primary broncho- 
pneumonia of children, too, the peribronchial 


patches of consolidation may be so aggre- 
gated together that the whole or the greater 
])art of a lobe may be continuously solid, so 
that, even anatomically, lobar pneumonia is 
closely simulated. If it were generally recog- 
nized that the clinical features of pneumonia 
dejiend, not upon the distribution of the con- 
solidated areas, but upon the nature of the 
causal organism, the present confusion would 
disappear. Botli schools recognize the fre- 
quency of pneumococcal infection of the lung 
in early life, but aj)ply a different terminology 
to the juKMimonia produced, the one calling 
it lobar j)n(‘umonia from its general resem- 
blance to that disease, the other, more exactly, 
broncho-pneumonia from its anatomical dis- 
])osition. For these reasons a bacteriological 
classification is very desirable. In tlie present 
state of our knowledge, liowever, it is imprac- 
tiftable, and the usual classification is adhered 
to in this article. 

1. Lorar Pnritmonia (Croupous or 
FjRUTNO us Pn K U A1 ONI a ) 

A general infective disease manifesting it- 
self locally by inflammation of the lungs, and 
charact(‘rized by toxaemia of varying intensity, 
and by fever wliiidi generally ends by crisis. 

Incidence. -l*neumonia is a very common 
and destructive diseasiL In 1919 the Itegistrar- 
(Jencral’s Keport for England and Wales gives 
the total numb(;r of deaths from pneumo- 
nia of all forms as 38,949, of which 21,981 
were of males and 1 6,908 of females. In the 
(•as(‘ of males this corrcs])()nds to a death-rate 
of 127-9 j)cr J(K),(XK) of the ])opulation, and in 
that of females of 86-5 j)(*r J()0,()(X). 

Many (yidennes of junumionia have been 
described in scIiooJs, gac»ls, barracks, ships, 
and hosjutals. An cj)ideniic incidence depends 
ujjon an enhanced virulence of tlie pneumo- 
coccus, increased by each successive trans- 
mission from jiatient to jiatient. Liability 
to epidemic outbreaks is increased if coinci- 
dent infection by streptococci occurs. A note- 
worthy examjde of cpidemicity in jineumonia 
was that whi(;h accompanii^d the influenza out- 
breaks of 1918-19, in whicJi mixed infections 
were the rule. Streptococci were often found 
in the sputum, lungs, spleen, and blood. 

Etiology. Age. — Lobar pneumonia occurs 
at all ages. It has been described in the newly- 
born and is commonly tin', immediate cause of 
death in the aged. Owing to confusion in the 
nomenclature there is considerable difference 
of opinion as to the relative frequency of pneu- 
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monia and bronclio-pncumonia in young chil- 
dren. Pneumococcal infection is certainly 
common but under ^ years of age the con- 
solidation is generally peribronchial in dis- 
tribution. Lat(‘r, the lobar form is encoun- 
tered more frequently. More jiersons die from 
lobar pneumonia between the ages of 35 and 
40 than at any other jieriod, but this is no 
index of the, age-incidence of the disease, for 
its prognosis is relatively good in children. 
The liability to pneumonia is considerable 
under G years of age, and, according to Osier, 
dimini.sh(‘s between G and 15, to rise subse- 
quently with each decade. (1. W. Norris’s 
figures show that 40-2 per cent, of all cases 
occur between the ag(\s of 10 and 30. 

Sex.— Mi'll are more often affected than 
women in about the ])roportion of 3 to 2. Jn 
children this difference in sex-incidence does 
not hold good. It has been thought that the 
greater frequency in men is due to greater 
exposure in the course of tlu'ir occuxiations, 
but during the War the di'ath-rate among 
women fell, although their work lay out of 
doors more than before. A truer ex})lanation 
is probably to be. found in alcoholism. 

Geographical. - Th(‘ disease occurs in all 
parts of the world, but is most common in the 
temperate zones. It is met with in tropical 
countries as well as in those in which the 
temperature is low ; in the former, however, 
it is commoner at high altitudes, wliere the 
fluctuations in temperature are greatest. 
Dwellers in cities arc more liable than those 
in the country, despite their hvss exposure to 
inclement weather ; this is probably more than 
counterbalanced by the crowding and hvss 
sanitary conditions. 

Seasonal. -- Tlu^ changeable seasons are those 
in which ])neumonia is most ])revalent. An 
influx of cases occurs in the early spring. In 
the metrojiolis most cases are seen between 
the end of March and the end of June 
(Herringham). 

Cold. — There is a notable connexion be- 
tween jmeumonia and exposure to wet and 
cold, but tlie nature of this relationship is 
difficult to understand. After a speli of in- 
clement weather, especially when accompanied 
by cold and wet winds, many cases of pneu- 
monia are seen. Cold itself does not a])pear 
to be a cause, for the coldest months of the 
year are not those in which pneumonia is most 
prevalent. A definite history of exposure and 
wetting is often obtainable, and immersion is 
an occasional antecedent. 


Racial. — All races are not equaUy siisoep* 
tible. The Celt would seem to be more liabw 
than the Teuton, and in the United States the 
mortality among negroes is greater than that 
among the white population. The Chinese are 
jjarticularly resistant. In the South African 
mines pneumonia is very prevalent among the 
immigrant negroes and causes many deaths. 
Between August, 1910, and December, 1912 , 
45,291 tropical natives were recruited for the 
working of the mines, and of these nearly 
40 per thousand developed pneumonia, with a 
death-rate from this disease of 15-7 per thou- 
sand. Pneumonia accounted for 49 per cent, 
of all deaths. How far the incidence is ex- 
plained by an absence of immunity, and how 
far by the occupation, is still to be determined. 
It i.s rc(^ord(‘d that the Laplanders, when they 
huive the frozen north and emigrate to a tem- 
perate zone, usually die from tliis disease. 

Alcoholism definitely predisposes to jmeu- 
monia. In this regard the greater exposure 
to which drunkards subject themselves must 
be taken into consideration. 

Trauma is an exceptional cause in civil life 
and accounts for at most 3~4 per cent, of the 
cases. The injury sustained is usually a blow 
on the chest. 

Inhalation of irritating gases, such as chlorine 
or ammonia or the gases of war, generally 
causes a widespread bronchitis or broncho- 
pneumonia, but occasionally the consolidation 
is lobar in form. The same is true of anaes- 
thetics. The relation between pneumonia and 
operations and anaesthetics is considered later. 

Occupational. — Certain industrial workers, 
notably cotton-strippers and workers in basic 
slag, are es]»ecially liable to pneumonia {see 
Pneumonoconios es). 

Previous attacks.- The immunity conferred 
by an attack is very short-lived, and it would 
seem, indeed, that previous attacks favour 
subsequent ones. Several attacks in one in- 
dividual are very common, especially in early 
life. 

Acute and chronic illness.- Pneumonia is a 
frequent complication of influenza and pul- 
monary tuberculosis, and occurs less frequently 
in enteric fever, acute rheumatism, and acute 
nephritis. The disease is prone to affect 
patients suffering from a chronic enfeebling 
disorder and to bring it to a fatal termination. 
It is thus an occasional cause of death in 
cases of chronic Bright’s disease, hepatic cir- 
rhosis, cardio-vascular lesions, diabetes, and 
hemiplegia and other paralysing diseases 
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the nervous system. It is one of the chief 
causes of death in the insane. 

Bacteriological considerations. — The pneumo> 
coccus (Plate 4, Fig. 3, Vol. I, facing p. 146) 
was first recognized as the cause of pneumonia 
by Fraenkel in 1884. It is a lance-shaped di])- 
lococcus, readily stained by the Gram method. 
Regarded by many as closely allied to the 
streptococcus pyogenes group, it is capable of 
being distinguished from them by bacterio- 
logical methods. Many varieties have been 
cultivated, and the morphological and cul- 
tural characters are far from constant. Cole, 
summarizing recent work at the Hospital of 
the Rockefeller Institute, divides the jmeumo- 
cocci into four groups according to their 
immunity reactions. Types 1 and II are 
spoken of as “ fixed ty})es.” Though possess- 
ing no constant morphological or cultural 
characters, they show distinctive immunity 
reactions. Thus, if an animal be inoculated 
with organisms belonging to Type I, its serum 
agglutinates all organisms of this type and pro- 
tects mice against infection by any organism 
of the same type. The same is true of Type II. 
Type III comprises organisms of the pneumo- 
coccus mucosus group ; they are not agglu- 
tinable, nor can an immune serum be obtained 
by inoculation of animals. To Type IV arc 
relegated those strains of pneumococci possess- 
ing no common immunological C/haracters. In 
600 cases of pneumonia which were studied to 
determine the relative frequency of infection 
by the four tyi)e3, from 60-65 ])er cent, were 
shown to be due to i^noumococ<!i of Types I 
and II, 10-15 per cent, to pneumococci of 
Type III, whilst in the remaining 25 per cent, 
the pneumococci belonged to Tyj)e IV. 

Pneumococci are common inhabitants of the 
mouth and pharynx of healthy persons, but 
do not long survive outside the body, persist- 
ing at most for about ten days, and then only 
under very favourable conditions. The workers 
at the Rockefeller Institute have shown that 
the variety of pneumococcus found most fre- 
quently in the mouth is not that which most 
commonly causes pneumonia. Thus, in 75 
per cent, of the instances in which pneumo- 
cocci were found in the mouths of normal 
persons, the organism belonged to Type IV. 
In less than 12 per cent, of instances was the 
organism of the so-called “fixed ” Types I 
and II, and in 17 per cent, it belonged to 
Type III. When organisms of Types I and 
II were found in the mouths of normal persons 
it was possible to trace a close association 


between the person harbouring them and a 
case of pneumonia due to organisms of the 
same type ; mor(H)V(T, j)neuTnococci of these 
types were prone to disaj)])ear from the mouth 
after a short time. It would apj)e.ar from 
these investigations that pneumonias due to 
pneumococci of the “ fixed ’’ types are specific 
infectious diseases, the infection being trans- 
mitted from a previous case, (utlier directly or 
by the intervention of a carri(‘r. In pneu- 
monia due to cocci belonging to Type TV the 
infection is jirobahly autogenous. The position 
with regard to organisms of Type 111 is not 
clear, for, though iiighly vinihuit and w'id(‘ly 
distributed in the mouths of normal ];)ersonH, 
they are only associated with pneumonia, as 
has been said, in 10 to 15 ]H'r cent, of cases. 

Other organisms which have been found in 
association with lobar pneumonia are the pneu- 
mobacillus of Friedliindcr, tlic Strcj)tococcus 
pyogenes, Staphylococcus aureus, B. diphtherise, 
B. influenzBC, B. typhosus, B. coli communis, 
the gonococcus and putrefactive bacteria. In 
n(‘arly all instances th(\so organisms merely 
play the ].)art of secondary infection, and, 
though modifying the course of the disease, 
cannot be said to be its cause. Rare exam- 
ples of pure infection by the ])n(mniobaci]lus 
of FritMlliinder, streptococci, B. typhosus, B. 
coli communis, and the gonococcus have been 
described. 

Cases in w’hicli the pneumonia is due to 
organisms other than the pneumococcus, or 
in which secondary infection is prominent, 
arc prone to run an irregular course ; com- 
plications are more frequent and prognosis is 
graver. 

Bncumococci are. readily recovered from the 
sputum and lung and are generally obtainable 
from the blood. Kosenow, in a scries of cases, 
found theju in the blood in every instance, 
and in some cases before, jdiysical signs W’ere 
evident, an ol)Hervation which favours the vi(^w 
that the ]>ulinonary infection occurs by the 
blood-stream. I'hougb ])neumococc8Dmia is per- 
haps a constant feature of lobar ])neumoiiia, 
the inflammation of the lungs is generally the 
only lesion. l*iurality of ])ricumococcal lesions 
is possibly cxj)lained by actual multiplication 
of the organisms in the blood, as distinct from 
a simple bacterisemia. Recently the organism 
has been grown from the spinal fluid in 14 
out of 16 fatal cases by Rohdenburg and van 
der Beer, On the other hand, among 43 cases 
which recovered, the fluid yielded negative 
results in all but 15. 
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Morbid anatomy. — Three stages of in- 
flammation are recognized in the lung. In the 
first, that of acute congestion or eneforgement, 
the lung is deep red in colour, still crepitant, 
though firmer to the touch than normal, and 
floats in water. It can be inflated by pump- 
ing in air through a bronchus. On section 
the cut surface drips blood and serum. The 
capillaries and venules are dilated and engorged 
with blood, and the alveoli contain some red 
corpuscles and a few alveolar cells and trans- 
uded lymph. The cells lining the alveoli are 
swollen. 

The stage of red hepatization follows. In it 
the affected lung or part of the lung is solid 
and friable, appears larger than normal, and 
often bears the impress of the ribs. The 
weight of the lung is increased, and may be 
as much as three or four times the normal. 
It sinks in water and cannot now bo distended 
by insufflation. On section the surface is 
brownish-red in colour and drier than before. 
The greatly distended alveoli give a granular 
appearance, more noticeable in adults than in 
children. Scraping with a knife removes a 
reddish viscid fluid containing granular masses. 
Microscopically, the alveoli are found to bo 
distended with red blood-cells, polymorpho- 
nuclear cells, and mononuclear phagocytes, and 
shed alveolar epithelium enmeshed in a fibrin 
network. The alveolar walls are congested, 
and the fibrous septa may be swollen and in- 
filtrated with leucocytes. The bronchi are 
reddened and contain a serous frothy exudate. 
In the affected area there is bronchitis of the 
smaller tubes, which may contain jAugs or 
casts of fibrin. The contiguous pleura is 
always affected if the surface of the lung take.s 
part in the consolidation. There may be only 
loss of lustre with a thin layer of exudate, 
or a thick i)atch of fibrinous lymph or pyo- 
lymph. Some degree of serous effusion is the 
rule. The bronchial lymph-glands are swollen, 
I)ulpy, and oedematous. The unaffected part 
of the lung may be congested or oedematous, 
or may be normal in appearance. 

Ilesolution may occur at this stage, or the 
inflammatory process may be continued to the 
stage of grey hepatization^ in which the lung 
remains solid but becomes paler in colour, 
resembling granite in appearance, though even 
more friable than before. The cut surface is 
moister, and a creamy turbid fluid can be 
scraped off or made to exude by pressure. The 
alveoli now contain a less defined fibrin net- 
work and fewer red cells than before ; instead, 


the leucocytes are in abundano^^ many of 
them showing degenerative changes. !nie con- 
gestion of the vessels is less or absent, ^e 
pleural exudate may have become partially 
organized. 

Red and grey hepatization sometimes occur 
at the same time, one part of the lung being 
in the stage of red, the other in that of grey 
hepatization. The two stages may be detected 
side by side in the same lobe. 

The term purulent infiltration is sometimes 
applied to a later stage of grey hepatization 
in which the lung has become softer and is 
bathed in creamy pus. 

Resolution is brought about by the pro- 
teolytic action of enzymes derived from the 
phagocytes. Some of the exudate is expec- 
torated, except in children, but the greater 
part is absorbed and is excreted by the kidneys, 
producing a nitrogen excess in the urine, 
which has been shown to correspond with the 
progress of the resolution. In favourable cases 
the lung returns to its normal condition. In 
others, local or diffuse suppuration, gangrene, 
or chronic interstitial pneumonia develops. 

Lesions in other organs . — The lesions in other 
organs may, for the most part, be divided into 
those which are due to the toxins of the dis- 
ease and are comparable to the changes found 
in other infective fevers, and those which are 
due to pneumococcal invasion. Into the first 
group fall cloudy swelling and fatty degenera- 
tion of the heart, liver, and kidneys, degenera- 
tion of nerve-cells, and congestion of the spleen ; 
into the second, empyema, pericarditis, endo- 
carditis, meningitis, peritonitis, arthritis, and 
otitis media. Croupous gastritis and colitis are 
sometimes found. The cavities of the heart, 
especially the right auricle and ventricle, are 
dilated, and contain much firm adherent clot, 
which projects for some distance into the great 
vessels. This clot is generally regarded as 
occurring post mortem, but Fleming believes 
that it appears before death. 

Symptomatology. Incubation. — The period 
of incubation is short, probably no more than 
two or three days, and has been noted as only 
twenty-four hours during an epidemic. 

Onset. — ^The disease begins abruptly with 
pain in the side and a rapidly rising tempera- 
ture, which reaches perhaps 103° or 106° P. 
in the course of a few hours. An early rigof 
is frequent in adults. In children vomiting ip 
the i^e, sometimes accompanied by dnii^ | 
rheea, whilst convulsions are rdativ«y 
common. Other initial symptoms am 
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ache, sore throat, epistaxis, and hsemoptysis. 
Chilliness or shivering may replace a more 
definite rigor. In the old and debilitated, in 
drunkards and the insane, and in those suffer- 
ing from acute or chronic diseases, the onset 
is apt to be so insidious as to be unsus- 
pected. 

Course. — Following the initial chill and rise 
of temperature the skin becomes flushed, hot 
and dry, and the patient restless, coinjflaining 
of throbbing in the head, hcadac^hc, general 
pains, and thirst. The pain in the side is 
often severe, and made worse by breathing. 
Respirations are rajiid and shallow, painful, 
accompanied by dilatation of the alae nasi 
and, in children particularly, by an ex])i7atory 
grunt. They arc interruj)ted from time to 
time by a short, j)ainfu] cough. Herjies fre- 
quently develops on the liiKS. The tongue is 
white and furred. Aft(‘r the onsi^t the juilse 
becomes full and bounding, and increased in 
rate in proportion to the fever, but relatively 
slower than the resjuralion. The expression 
is anxious, the eyes are briglit and tlie pupils 
often unequal. In a few days a degree of 
cyanosis is usually seen. Tlie r<*stlessness may 
merge into delirium, es])ecially at night, and 
sleep is lost from this and from the ])ain, 
cough, and engorgement of the riglit side of 
the heart. Constipation is the rule, and apj)e- 
tite is lost. At first (‘xj)ect()ratiori is usually 
absent, but in the course of a few days blood- 
stained, tenacious sjnitum is coughed up with 
difficulty, to become more fluid and be (*x])elh‘d 
more easily later. After a variable numi)er 
of days tin* tem])erature dro])s by crisis, the 
respirations become easier, and Die jiatient 
rajndly ])asses from a condition of ])ain and 
distress to one of comfort. 

The symptoms considered more in detail. 
Fever . — In no disease is the. temperature (diart 
more characteristic. The rise is ra])id, the 
fastigium being reached in 10 1 2 hours. There- 
after the temperature fluc.tuat(\s vei v little in 
a typical case, remaining perha])S in the neigh- 
borhood of 103° or 1()4^' F. until tlie crisis. 
With the crisis the temperature falls rapidly 
to normal or lower, u.-ually v^ithin from live 
to twelve hours. The crisis of pneumonia con- 
notes far more than a sudden defervescence. 
At the same time breathing becomes easy 
and slow, pain disappears, the jmlse becomes 
steady, there is usually a profuse sweat, and 
the patient generally sinks into a deep and 
tef^hing sleep. The crisis marks the end of 
the toxaemia, and during this jieriod the patient 


passes from danger and distress to safety and 
ease. 

Sometimes the temjx'rature falls rajiidly by 
a few degrees, even nearly to the normal line, 
and then rises again (ijscudocrisis) ; or it may 
rise a few degrees before the final drop (pre- 
criti<*-al rise). A crisis in two stages is not 
uncommon, especially in children. When this 
o(Mnirs the temperature falls perhaps to normal 
or even below, then rises again, possibly even 
above the former level, to fall again with the 
end of the fever. In children, in the old and 
feeble, and in alcoholics the fever may end 
by lysis, and the same is true of (‘.ases of pneu- 
monia in which organisms other than the 
])neumococcus are present either as the primal 
c.aus(‘. or as a i)ronounced secondary infection. 
When resolution is d(‘layed the fever may per- 
sist for several weeks until it falls gradually 
to normal. In complicated cases, in alcoholics, 
and at the extremes of life the temi)erature 
is aj)t to bt^ irregular. Its range is often low 
in profoundly toxic, cases, in the aged, and in 
drunkards ; ind(‘ed, in exceptional instances 
no rise occurs at all. 

l)j/s]))ioea.- The. respirations are rapid, often 
amounting to from 30 to .50 ])e.r minute in 
adults and cxc(‘e.ding 80 in children. These 
are shallow and ])ainfu] from the ])leurisy, and 
uccomjjanied by dilatation of the alee nasi 
and an expiratory grunt. Sometimes thoracic 
movements are so restrained that the br(;ath- 
ing is almost entirely abdominal. A type of 
res]dration is sometimes seen, in children, in 
which tlie usual rhythm is nsversed, each 
re.spiratory act beginning w’itli exi)i7ation. The 
rhytlnn is thus ex])iration— ins])iration — pause, 
and both cx])iration a7id th(^ ])aus(i are asso- 
c.ijited with muscular ac^tion, the chest being 
licld rigid witli the glottis closed or ])artially 
so. Tlie pulse-r(*sj)iration ratio is altered, per- 
haps being 2:1, or even aj»j)roximating still 
nearer to unity. The dysjiiKiMi is jiartly 
accou7ited for liy the jiain and fever and the 
dinii7iished area of no7nial lung, but is chiefly 
due to the toxtemia, for the respiratory rate 
falls to no7’mal at the crisis, although, by phy- 
sical signs, th(‘ area of solid lung has not 
diminislied. Prohahly an imjiortant factor is 
the action of toxins ujion the respiratory 
centre. 

Vo^ufh is almost always jiresent, but may bo 
absent in apical pneumonia, in the aged and 
those, enfeebled by other diseases, in young 
children, and in cases cornplie.ated by delirium 
tremens. It is short, restrained, and distress- 
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ing, and causes the patient to groan and hold 
his side from pain. Sudden cessation of cough- 
ing in a patient in whom this symptom has 
been well mark(?d is an evil omen. 

Fain is one of the earliest symptoms, and 
is due to the accompanying pleurisy, being 
absent in central pneumonias and absent or 
inconsiderable when the consolidation is ajncal. 
It is generally situated in the axillary or 
mammary region, and is made worse by deep 
inspirations and by coughing. Sometimes it 
is wholly or mainly abdominal, and when the 
right lower lobe is affec.ted Jiiay be referred 
to the right iliac, fossa and suggest a])[)endi- 
citis. rra)Cordial i)ain may be distressing if 
p(‘ricarditis supervenes. 

Expiicloralion . — At first little or no sputum 
is couglu'd u]), though oc(5asi()nally there is a 
brisk li8eiiioptysis. After two or three days the 
sj)utuni becomes more abundant, but is still 
difficult to expel. It is mucoid, viscid, and so 
tenacious as to remain in an inverted spittoon. 
It contains blood in a varying amount ; in 
most cases this is bright red at first and then 
becomes rusty, but in some a considerable 
amount of bright-red blood is expectorated 
throughout the illness. In others, streaks of 
bright blood re])resent the only haemorrhage. 
Later the sputum is muco-puruhiiit and is 
generally brought uf) with more ease and in 
greater quantity with the onset of resolution. 
In children and sometime.s in old peo])le there 
is no expectoration. 

Appearance . — The ])aticnt generally lies more 
comfortably on the affected side and in a semi- 
recumbent position ; the face is more flushed 
on the same sid(!. The lij[)S are often cyanotic 
after the fii'st few days and sometimes from 
the beginning. Herpes is more frequent than 
in any other affection, and may a])pear on 
either or on both sides of the lips, or on the 
aloe or septum of the nose, but is rather more 
common on the side of the consolidated lung. 
These features, with the rapid, restrained, and 
perhaps grunting respirations, the rigid outline 
of the acccissory ri;spiratory muscles, and the 
rhythmically dilating nostrils, present a picture 
wliich is very characteristic. 

Phsrsical signs.— During the stage of conges- 
tion breath-sounds are weak over the affected 
area, and fine sharp crepitations (hair-like 
crej stations) become audible. The ])ercu.s- 
sion note may be impaired or may be higher 
pitched than normal, or skodaic in quality. 
Pleural friction can sometimes be heard and 
felt. 


With the advent of consolidation its charac- 
teristic signs make their appearance : d^cient 
movement, dullness, bronchial breathing, bron- 
chophony, and increased vocal fremitus. With 
consolidation of a lower lobe the movement over 
the a|)ex may appear exaggerated. The dull- 
ness, though definite, is not so wooden or re- 
sistant as with fluid. Over the lung bordering 
on the solid area a tympanitic note may be 
obtained. The bronchial breathing is usually 
more definite than in any other condition, and 
incorporated with it is a hard “ ch ” sound ; 
in other cases it is softer and blowing in quality. 
SoHietinuis the exaggerated vocal resonance has 
an echoing nasal sound (segophony), but this 
is seldom so pronounced as in pleural effusion. 
The measurement of the chest on the affected 
side may exceed that of the other. 

ll(;solution is denoted by the advent of many 
sharp clicking rahvs (sub(;repitant rales, redux 
crepitations) over the solid area, and a gradual 
diminution of the dullness and other signs 
of consolidation, with coincidental return of 
normal breath-sounds. Tympanitic or sko- 
daic resonance may appear during the period 
of resolution. 

Under certain conditions the usual physical 
signs are modified or lacking. Thus, in “ mas- 
sive pneumonia,” in which the air-passages 
are plugged with fibrin, breath-sounds are 
inaudible and vocal resonance and fremitus 
may be diminished or lost. In central pneu- 
monia the chest signs may be very ill-defined 
or absent, or may appear for the first time 
after the crisis. 

Two precautions should be observed when 
eliciting the physical signs. Percussion should 
be very gently applied, more especially in 
children, not only for humanitarian reasons 
but also because vigorous percussion elicits the 
masking drurn-like note of the mattress below. 
S(;condly, no reliance should be placed upon 
the signs obtained over the side of the chest 
on which the patient is lying. Whenever pos- 
sible the patient should be turned over, that 
each side can be examined uncompressed. It 
is well also to remember that the auscultatory 
signs, especially the bronchial breathing, may 
be transmitted to the other lung. This is 
particularly noticeable in children. 

Distribution of the consolidation. — In 100 
autopsies Sir W. Osier found that the right 
lung was affected in 57 cases, the left in 
32, and both in 15. In 27 cases praotieaHy 
the whole lung was consolidated. In 34 m 
lower lobe alone was affected, and in 13 :^^ ' 
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OonBolidation was confined to the upper lobe. 
When double, the lower lobes were usually 
affected together, but in three instances the 
lower lobe of one lung and the upper lobe of 
the other were attacked. In three cases, too, 
both upper lobes were solid. 

Circulatory lystem. The pulse . — ^At the on- 
set and during the initial chill the pulse may be 
small and feeble, but during the time when the 
fever is at its height is full and bounding. It is 
increased in rate approximately in proportion 
to the fever, but to a less extent than the 
respirations. In severe cases, when the toxaj- 
mia is profound or the resistance low, as in 
alcoholics and old p(^oj)le, the jmlsc may be 
rapid and weak from the onset. Some loss of 
strength and increase in rate are usually 
detected before the crisis and during its course, 
but there are cases in which the j)ulse. remains 
full and strong througliout. 

The heart . — Owing to interference with the 
circulation through the lungs, a degree of 
dilatation of the riglit ventricle is usually pre- 
sent ; in some cases, especially in plethoric 
subjects and in those with extensive con- 
solidation, this may be considerable and asso- 
ciated with the usual evidences of right-heart 
failure — cyanosis, dilatation of the ne<;k veins, 
increased cardiac dullness to the right and 
enlargement and tenderness of the liver being 
present, and, less frequently, oedema of the 
legs. This mechanical result is of less import- 
ance than those produced by the toxeemia. 
The toxins of pneumonia reduce the muscular 
efficiency of the heart and are capable of 
causing degeneration of the myocardium, so 
that the beat in severely toxic cases becomes 
feeble and quick, perhaps irregular, and the 
output of blood is diminished. In these 
patients the face and lii)8 are often pale with 
a cyanotic tinge, or are ashy-grey. Collapse 
may occur, especially near the crisis, the heart- 
beat becoming very feeble and its sounds 
similar and spaced, the pulse small and soft, 
the extremities cold and blue, and the skin 
clammy — an attack which may be fatal. 
Cardiac failure is the usual cause of death in 
pneumonia, but the effect of the toxins upon 
the medullary centres plays at least as im- 
portant a role in the production of collapse 
as the degeneration of the myocardium. By 
it vagal control is cut off and the heart in- 
creases its beats and may run itself to death. 
Some left ventricular dilatation is often detect- 
able, and systolic murmurs at the apex and 
ipae are often heard. The pulmonary second 


sound is accentuated as a rule, but is weak 
or may be lost if heart failure supervenes. 

The blood-pressure is unaltered at first, and 
usually well maintained. A gradually fall- 
ing pressure indicates increasing cardiac weak- 
ness and is a valuable indication of the need 
for stimulation. G. A. Gibson has drawn at- 
tention to the blood-prcssurc as a guide to 
prognosis. If the blood-prcssurc as registered 
in millimetres of Hg falls below the pulse- 
rate the outlook is bad. Sudden falls do not 
occur apart from collapse. 

Blood. — The most important change is 
polymorplioniiclear leucocytosis, which follows 
approximately the same curve as the fever, 
but may continue longer, especially if resolu- 
tion is also delayed. The leucocyrtes are 
generally more than doubled in number and 
may attain 100,000 per c.mm. No increase or 
an actual lcuco])enia occurs in severely toxic 
cases, and is of grave omen. The blood- 
platelets and fibrin elements are greatly in- 
creased. The carbon-dioxide content is nearly 
always diminished. 

Nervous symptoms. — Headache is often com- 
plained of from the onset. Some degree of 
delirium, often with hallucinations, is common 
during the height of the fever, especially 
at night. Occasionally the patient becomes 
maniacal, and may need careful watching to 
prevent him from self-injury or suicide. In 
such cases, and in alcoholics, in whom delirium 
tremens is a common complication, the pneu- 
monia is easily overlooked. In toxic cases 
the ])aticnt is dull and lethargic, and may 
rapidly sink into stupor with low muttering 
delirium. Mental symptoms may persist after 
the crisis, and delusions may remain for several 
weeks, but ultimate recovery is the rule. In 
children an attack of pneumonia may closely 
simulate meningitis and begin with vomiting, 
pain in the head, head retraction, rigidity of 
the neck, great irritability, and perhai)B con- 
vulsions (meningismus). 

Urine. — The urine is diminished in amount 
during the fever, of high specific gravity, tur- 
bid from urates, and highly coloured from ex- 
cess of pigment. A trace of albumin is com- 
mon. Nitrogen is in excess and falls to normal 
soon after the crisis, exce])t in cases of delayed 
resolution, when it remains high. Chlorides, 
sodium, and calcium are all retained in pneu- 
monia. The reduction of the chlorides in the 
urine is of diagnostic value. 

Laryngitis is not uncommon in the early 
stages and may precede the onset. 
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Complications. — Pleurisy is so constant a 
feature of lobar pneumonia that it can hardly 
be regarded as a complication. It varies from 
a small patch of lustreless and congested pleura 
to a felt-like mass of fibrinous lymph or pyo- 
lymph over the whole or the greater part of 
the solid lung. 

Pleuritic friction may be audible at the onset 
of the disease, throughout its course, or only 
in the later stages ; it may not be heard at 
all. Comparatively rarely is there a collec- 
tion of serous fluid of sufficient amount to be 
recognized clinically. 

Occasionally pleurisy occurs on the side 
opposite to that of the pneumonia. I)ia- 
j)liragmatic pleurisy is a very painful complica- 
tion, and is serious from the exhaustion caused 
by loss of sleep. 

Em/pyema is more common than recogniz- 
able serous effusion and occurs in from 2 to 
3 per cent, of all cases. It is found generally 
on the same side as the consolidation, and re- 
presents an invasion of the pleura by infection 
from the lung. In these circumstances it is 
discovered towards the end of the pneumonia, 
and is often suspected first because the tem- 
perature rises again within a few days after 
the crisis, and the dullness instead of clearing 
up becomes enhanced. The breath-sounds 
and vocal resonance arc distant or lost in 
adults, but in children bronchial breathing 
and voice-sounds often remain, or even become 
exaggerated. Displacement of the heart to 
the opposite side is the diagnostic sign of 
greatest value. 

In cases of generalized infection, empyema 
may occur early in the disease and may affect 
either or both pleurae. In these serious cases 
death often anticipates any considerable col- 
lection of pus, and the condition is therefore 
first detected post mortem. If, with persist- 
ence or recurrence of fever, the dullness deepens 
or more resistance is met with, exploratory 
puncture should be performed. 

Pulmonary complications. — Delayed resolu- 
tion, follows in from 3 to 4 per cent, of cases. 
Crisis may occur in the usual way and the 
patient lose all serious symptoms, but the local 
signs fail to clear uj). The dullness, bronchial 
breathing, and moist sounds continue for 
several days or weeks, perhaps finally to dis- 
appear coni])letely, even after persisting for 
as long as three months. In other cases the 
temperature falls slowly by lysis, but either 
fails to reach the normal line or, having done 
so, rises slightly again, to continue irregularly 


perhaps for weeks. Persistence ol the phyil* 
cal signs accompanies the slight fever, and th^ 
patient fails to convalesce. Ultimately cdgiia 
and symptoms gradually disappear. In yet 
other cases with persistent physical signt^ 
the fever returns after a period of apyrexia. 
Delayed resolution is more properly desig* 
nated “ continued infection.” The virulence 
has diminished, but the inflammation con- 
tinues, and interstitial pneumonia and con- 
sequent fibrosis of the lungs not infrequently 
follow. 

Puhnonary abscess, if one excludes the diffuse 
suppuration found in the later stages of grey 
hepatization, is uncommon. A limiting mem- 
brane is seldom seen, for when abscesses occur 
they are usually small and surrounded by necro- 
tic lung. Empyema is generally suspected, 
and only by operation is it discovered that the 
pu.s lies within the lung. 

Gangrene of the Imuj is also only occasional. 
It is met with esiiecially among feeble elderly 
patients, alcoholics, and the subjects of diabetes, 
and is almost invariably fatal. 

Chronic pneumonia. — Instead of resolution 
the inflammatory products may become organ- 
ized, vascularization of the alveolar contents 
being followed by fibrous overgrowth from the 
alveolar walls which themselves become thick- 
ened. The fibrosis leads to atrophy of the 
aerating tissue and to shrinking of the lung, 
and by traction may cause bronchiectasis. 

Cardio-vascular complications. — Dilatation of 
the right side of the heart, myocardial degeneror 
tion, and collapse have already been referred 
to. Cardiac arrhythmia is not uncommon ; it 
is usually of the “ sinus ” variety and is influ- 
enced by the respirations. Premature beats 
are sometimes met with, and heart-block has 
been noted. 

Pericarditis is one of the most important 
and serious complications, and occurs in 
slightly more than 1 per cent, of cases. It 
is usually associated with consolidation on the 
right side ; sometimes also it appears to be 
related to consolidation of the lingual lobe. It 
is very insidious in its onset and course, and is 
usually overlooked despite repeated examina- 
tions, the friction sound being often transient 
or absent. Increasing pallor and distress, with 
a rapid pulse and pain in the prsBCordiumi 
orthopnoea, and persistent fever, should arouae 
suspicion of pencarditis, especially when th^ 
pulmonary signs appear to indicate a 
sidence of the pneumonia. Pericarditii i A 
generally due to imeotion by oontigii^» Jpll 
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is almost always accompanied by pleurisy or 
empyema. Occasionally mediastiniiifi is also 
apparent in these cases and localized collec- 
tions of pus are found in the inediastinuni ; 
tenderness and dullness and i)erhaj)S oedema, 
to the right of the manubrium and u])per part 
of the gladiolus, arc the usual cvideiujes of 
this rare complication. Generalized infection 
accounts for the ])ericarditis in other cases. 
Pneumonia complicated by ])ericarditis is 
nearly always fatal. 

Endocarditis was recognized in ll'l of 32,319 
colle(;ted cases, or 0-44 per cent., according to 
G. W. Norris. At autoj)sy it was found in 
167 of 2,639 cases, or 5-8 ])er cent. This wide 
discre})an(;y between the number of cases de- 
tected during life and found i)ost mortem 
exemplifies the difliculty of diagnosis. Cardiac 
dilatation and bruits are (‘omnion in jmeii- 
monia, and nothing may be detected in the 
heart to suggest a new hvsion, though the 
supervention of infarcts in s])lecn, kidney, 
brain, or lung may juovide sufficient evidence. 
Endocarditis is twice as common in women 
as in men, and is ulcerative in about 75 j)er 
cent, of the ceases. Jt has b(*(‘n ])ointed out 
that though it more often affi'cts the left side 
of the heart than the right, the ])roj)ortion of 
right-sided lesions is greater than in other 
forms of infective endocarditis. Previous val- 
vular disease is a ])redis])osing factor. Since 
the lesion is situated in the blood-stream, it 
is often associated with niultij)le imeumo- 
coccal lesions and especially with Jiieningitis. 

The frequ(mcy of ante-iHortcm clottintj within 
the heart is undecided. The. tenacious thrombi 
found 2 >ost mortem are generally considercMl 
to have occurred immediatidy before or after 
death, but soim; hold that their formation is 
earlier. Venous thrombosis is a very occasional 
sequel in pneumonia, and usually affects the 
femoral vein. 

Gastro-intestinal complications. Vomitimj 
may occur as the result of gastritis or menin- 
gitis, may follow severe fits of coughing or 
be toxic in origin. Jt is a common initial 
symptom in children. Croupous yaslritis and 
colitis are rare complications ; with the latter 
there may be severe diarrhoea. A variety of 
haemorrhagic and ulcerative gastritis has been 
described (Dieulafoy). Less unconmion is acute 
dUataiion of the stomach, wdiich may occur 
early and lead to severe pain in the ej)igastrium 
or left hypochondrium ; it may cause a fatal 
ColUpse. Meteorism is not infrequent, though 
it is less common and troublesome than in 


tyjffioid fever. It is generally toxic in origin, 
but may be due to colitis or peritonitis. 

Peritonitis is rare, and is usually met with 
in children. Jt may be general or localized ; 
the former is usually fatal, the latter is serious 
though more hopeful. Jaundice in a mild 
degree is not very rare*. Only occasionally is it 
at all ])rom incut, and is then of serious im])ort 
and accom])anied by a high mortality. It is 
generally toxBPiuic, wdtbout alteration in the 
colour of the stools. Jlarely it is associated 
with chol(‘cystitis and cholangitis. 

Nervous complications. — Delirium, mania, 
stu])or, delusions, and meningismus have al- 
ready been (.‘onsidered (j). 566). Most import- 
ant is delirium tremens, which not only masks 
the diagnosis but ofG'ii determines a fatal issue. 
Meninyilis is a very fatal result of generalized 
infection ; it is fomid in 3 4 j)er cent, of fatal 
cases and is seldom diagnosed during life, for 
it is g(‘n (‘rally vertical and hard to distinguish 
from the meningeal symj)toms of toxeemia. 
When it siijx'rvenes late in the attacik or is 
accom])anie(l by cranial nerve j)aralysis it is 
more (‘asily r(‘cogniz(‘d. Neuritis is a rare com- 
plication. Tlemijtleyia has been described, and 
may be toxic or due to embolism ; aphasia 
may ac.coinpany it or occur independently. 
Other comjdications are otitis media, jtarotiiis, 
neyhritis, and arthritis. The arthritis may be 
confined to one joint or affect many, and may 
be sim])le or suppurative. It juay arise during 
any jdiase of the pneumonia, or may juecede 
or follow" it. 

Relapse is a very unusual occurrence in 
lobar jmeumonia. Instances of return of the 
fever after an aj>yrexial j)eriod are more com- 
mon, but th(‘y are more juojierly (^xam^des of 
delayed r(^solution, for tlie physical signs in 
the lungs have not cleared uj) with the cessa- 
tion of the fever. 

Cl^ical varieties. Pneumonia in children. 

— The onset is often marked by vomiting, less 
often by convulsions, and seldom by a definite 
rigor. During the pyrexia the breathing is 
more frequently inverted than in adults, and 
gruntijig exjjiratioji is more usual. The fever 
may run a ty])ical course, but is more fre- 
quently irregular, and more often ends in two 
stages, a false crisis i)r(‘{H‘ding the true one. 
Lysis is a mon^ usual Jiiode of termination than 
in adults. When a crisis occurs it is less 
abrupt and less exhausting. C'hildren rarely 
exj>ectorate. Examination of a child with 
pneumonia may provoke screaming and general 
tremor, symptoma which are due to delirium 
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and hallucinations, but are sometimes errone- 
ously ascribed to temper.” The physical 
signs in the lungs are often more delayed or 
ill-defined in children, but in such cases the 
symptoms alone generally suffice to establish 
a correct diagnosis. When bronchial breath- 
ing and bronchophony are well marked one 
must expect to hear them over both sides of 
the chest, so readily are they transmitt<*d. A 
diagnosis of bilateral c.onsolidation, however, 
is not justified unless the auscultatory signs 
arc corroborated by tlui i)resence of dullness. 
Tneumonia in children is prone to assume the 
“ cerebral ” form, in which meningitis is closely 
simulated. Suc(.'e.ssive involvement of difTererit 
lobes (migratory ])n(mmonia) is met with more 
commonly than in adults. 

The child’s heart withstands the toxins of 
pneumonia better than does that of the adult, 
and general cardiac failure or distension of 
the right side of the heart seldom gives cause 
for alarm. Multiplication of pneumococ(!al 
csions remote from the lung is more comnion. 

Pneumonia in old people. — In tlie elderly, 
])nounionia is (‘asily overlooked, for the ))hysi- 
cal signs are liable to be varying and indis- 
tinct and the fever slight, irregular, or even 
absent. The local and gtmeral reaction to the 
infection is poor, and the patient is prone to 
succumb to the toxeemia without manifesting 
the characteristic features of the disease. 

Secondary pneumonia is a term which lias 
different aj»i)lications. As used by some it 
connotes ordinary pneumococcal pneumonia 
occurring during the course of other diseases, 
by others an inflammation of the lung due to 
Bjiecific organisms other than the pneumo- 
coccus is meant. Although jineumonia as a 
compli(5ating disease may run its usual course 
and be easy of detection, generally speaking 
it is less distinctive than when it occurs alone, 
for not only are the symptoms obscured by 
those of the associated disease, but the course is 
apt to be irregular and the signs indistinct. It 
is more often lobular than lobar in distribution, 
though by consolidation of contiguous lobules 
lobar pneumonia may be simulated in lobular 
cases. The chief or only organism in the lung 
may be the pneumococcus, but often it plays 
a subsidiary role. Friedliinder’s bacillus, sta- 
phylococci, streptococci, the influenza bacillus, 
Micrococcus catarrhalis, and U. coli communis 
are among the organisms met with in company 
with the pneumococcus or independently. 

In typhoid Sever the pneumonia may occur 
early or late in the disease. The case when 


first seen may appear to be one of unoompli* 
cated pneumonia, the abdominal symptoms of 
tyjihoid fever becoming evident only after 
some days have elapsed. Persistence of the 
fever, want of resolution in the lung, and in- 
creasing drowsiness of the patient, together 
with such characteristic signs as enlargement 
of the spleen and the eruption, then lead to 
a right diagnosis. When the pneumonia is 
deferred until the end of the second or third 
week it obscures the picture less, but itself is 
often overlooked. There may be little altera- 
tion in the respiratory rate, no expectoration, 
no appreciable change in the temperature 
chart, whilst the signs in the lungs may readily 
be mistaken for those of hypostatic congestion 
or oedema. The pneumococcus is almost in- 
variably present, though often associated with 
septic organisms. Pure cultures of B. typhosus 
have been obtained. 

In rhenmatic fever, in children, pneumonia 
is sometimes met with ; it differs little from 
primary pneumonia, but may be patchy in dis- 
tribution. With rheumatic pericarditis, dull- 
ness, bronchial breathing, and increased vocal 
resonance are often elicited at the left pul- 
monary base or in tlic lower part of the inter- 
scapular region on the left side. Though 
ascribed by many to pressure from pericardial 
effusion, the signs certainly indicate a true 
pneumonia in many instances, and the pneu- 
mococcus is the usual organism found. Un- 
less examined for, this variety of intercurrent 
pneumonia is easily missed, for its symptoms 
blend with those of the pericarditis. Whether 
a true rheumatic pneumonia exists is uncer- 
tain. 

(’oiK-crniug the relationship between malaria 
and pneumonia tliore has been great differ- 
ence of opinion. During ejiideiriics of malaria, 
pneumonia is recognized as a rare complica- 
tion, but there is no satisfactory evidence that 
the malarial parasite is the cause. Cases are 
seen in which the pneumonia appears to im- 
prove ]jari 2 jassu with the disappearance of 
parasites from the blood as the result of treat- 
ment by quinine. This was noted occasion- 
ally in the soldiers at Salonika. 

influenzal pneumonia is considered under 

Influenza. 

Terminal pneumonia. — In the feeble and 
debilitated, in Bright’s disease, arterio-sclero- 
sis, chronic valvular disease, tubercidosis, dia- 
betes, and cancer, pneumonia is a frequent 
precursor of death. In these ebeumstanoet it 
is insidious in its onset and course, pxovdma 
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little reaction, and is often discovered for the 
first time after death. There may be little 
or no rise of temperature ; on account of its 
shallowness the breathing does not compel 
attention, though it is usually increased ; and 
the physical signs are perhaps not examined 
for because of the patient’s precarious state. 
Expectoration may be lacking. Even when a 
careful examination is made of the chest, 
nothing distinctive may be found. 

Toxic pnemnoma (asthenic pneumonia, 
typhoid pneumonia). — When the infection is 
very virulent or the patient unduly susceptible, 
he may be overwhelmed by the toxaemia. 
There is little or no fever, and no leucooytosis, 
while the pulse soon becomes rapid, feeble, 
and perhaps irregular. Mental symptoms arc 
prominent ; increasing drowsiness deepens to 
stupor accompanied by subsultus tendinum 
and a low muttering delirium. The aspect is 
dusky grey or cyanotic. Jaundice, diarrhoea, 
and abdominal distension may occur. The 
prostration, abdominal symptoms, and nervous 
phenomena i)roduce a simulation of typhoid 
fever, and a poverty of physical signs in the 
chest still further obscures the diagnosis. 

Larval pneumonia is the name given to mild 
and abortive pneumonia in which, after a few 
characteristic symjitoms and a short illnc&s, 
the disease comes to an end, perhaps within 
a few days of the onset, 

Pos^assthetic and postoperative pneumonia. 
— Various forms and degrees of consolidation 
of the lung are met with after operations, 
whether an anajsthetic bo used or not, and 
after both chloroform and ether ansesthesia. 
The commonest of these is due to inhalation 
of organisms from the buccal cavity and naso- 
pharynx, though probably assisted by the irri- 
tant effect of the anaesthetic. It is more often 
lobular than lobar in distribution, 

W. Pasteur has analysed the pulmonary com- 
plications following 3,559 abdominal operations 
at the Middlesex Hospital, and found that 
pneumonia occurred in 88 cases, of which 31 
ended fatally. The earliest signs generally 
made their appearance within forty-eight hours 
of the operation. Graves’s analysis of 2,000 
ca^B shows that there is no constant relation- 
ship between the pneumonia and the method 
and length of the anaesthesia or the degree of 
shock. It occurs most commonly in the cold 
months. In his opinion a pre-existing focus 
in the lung is lighted up by the anaesthesia. 
The supine position, especially in old patients 
mr in tliose with a failing heart or too feeble 


to cough or breathe deeply, favours hypo- 
static pneumonia. 

Another form of consolidation is that which 
follows embolism due to thrombosis brought 
about by the operation. The thrombosis may 
occur in a vein at the site of the operation or 
more remotely, though sepsis is accountable 
for some cases ; in others, stagnation of the 
blood in dilated vessels appears to be the true 
explanation. Pelvic oi)erations are particu- 
larly liable to be followed by pulmonary em- 
bolism, but it may succeed a normal labour. 

Finally, postoperative consolidation may bo 
due to massive collapse, to which attention 
has deen drawn by W. Pasteur. Many of 
the so-called posto})erative or postanscsthctic 
pneumonias are really cxam])les of this con- 
dition, wliich closely simulates inflammatory 
consolidation. It may affect either or both 
lungs, and sometime^s precedes an actual 
])neumonia. It is most comiiionly found after 
oj)crations on the upper j)art of the abdomen, 
and is ascribed by Pasteur to deficient move- 
ment of the diaphragm. When it is unilateral 
the heart is displaced towards the collapsed 
side, the measurement of which is less than 
that of the normal. 

Central pneumonia and massive pneumonia 

liave already been referred to (j). 565). 

Diagnosis. — A frank lobar j)neumonia is 
not difficult to diagnose. The sudden onset 
with pain in the side, rigor, and raj)id rise of 
temperature, the quick resjarations, the con- 
tinuous fever ending by crisis, the appearance 
of the patient, and tlie j)ulmonary signs of 
consolidation, present a clinical picture which 
is sufficiently characteristic. In the aged and 
feeble, in alcoholics, and in the insane, and 
wh(;n pneumonia occurs as an intercurrcrit 
disease, more difficulty is encountered, for its 
advent is more insidious, its course more 
irregular, and its fever less characteristic, while 
the physical signs in the lungs arc less dis- 
tinctive. The same is true of very toxic cases. 
In these the cerebral symptoms of the toxeemia 
may dominate the picture and quite over- 
shadow the respiratory ; while the patient’s 
reaction is so slight that neither fever nor 
leucocytosis may result. 

Pleurisy . — At the onset pleurisy alone may 
be suspected, especially when pleuritic friction 
is a prominent feature, but in pleurisy the 
initial symptoms are generally less severe, rigor 
is uncommon, and the temperature range is 
lower. The appearance of consolidation dis- 
pels the doubt. Pleural effusion is seldom 
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confused with pneumonia in adults. The signs 
of fluid in the one case and of consolidation 
in the other lead to a correct diagnosis. In 
children pleural effusion more closely resembles 
pneumonia, for bronchial breathing, increased 
vocal resonance, increase of whispering sounds, 
and even mucous rales may be heard over the 
area of the effusion. Greater help is afforded 
by the dullness and resistance, by the absence 
of vocal fremitus, and particularly by the posi- 
tion of the heart’s apex beat. Fluid is more 
dull and more resistant, vocal fremitus over 
it is diminished or lost, and the heart is dis- 
placed. Well-marked scgophony is seldom 
heard above consolidation. Exploratory punc- 
ture should be done if any doubt remains, 
and should not be deferred if there is any 
suspicion of 8ui)i)uration. 

Ajipendidtis. — In ])neuinonia of the right 
base the pain is often referred to the right side 
of the abdomen and sometimes to the right 
iliac fossa. There may be tenderness and 
rigidity in this region, and if the chest is not 
examined a diagnosis of appendicitis is readily 
made. Inadequate examination has led to a 
mistaken operation in many such cases. 

Delirium tremens. — When a patient is satu- 
rated with alcohol, delirium tremens may occur 
so early that the pneumonia is unsuspected; 
a history of chill or a rise of temperature, 
however slight, should arouse suspicion, but 
the only safe procedure is a methodical 
examination of the lungs in all cases of mania 
a potu. 

Meningitis. — The cerebral form of pneu- 
monia, more usual in children than in adults, 
may resemble meningitis very closely. Head- 
ache, screaming, rigidity of the neck, head re- 
traction, rigidity of the limbs, vomiting, photo- 
phobia, and fever are common to both. The 
abruptness of the onset suggests either cerebro- 
spinal fever, pneumococcal meningitis, or 
septic meningitis rather than the tuberculous 
variety. Eetention of the flexor reflexes, 
absence of a rash or of suppurative otitis or 
other local suppuration, absence of blindness 
or ocular changes, and the revealing of signs 
of consolidation by examination of the chest 
may prevent a wrong diagnosis. It mxist not 
be forgotten that pneumococcal meningitis is 
an occasional complication of pneumonia, and 
that after death from pneumococcal meningitis 
some degree of consolidation of the lung is 
usually found. Pneumonia, too, is numbered 
among the complications of cerebro-spinal 
fever. If cerebro-spinal fever is suspected, 


lumbar puncture should be performed to 
establish the diagnosis, for delay in the treat- 
ment of cerebro-spinal fever is more fraught 
with danger than is the performance of the 
puncture in a case of pneumonia. 

Acute pulmonary tuberculosis ma/ at first be 
indistinguishable from pneumonia. The onset 
may be abrupt, the temperature high, the 
dyspnoea urgent, whilst signs of consolidation 
may be found over the whole of one lung or 
lobe. Such a case is almost certain to be re- 
garded as pneumonia during the first few days. 
Distinguishing featmes are the deeper cyan- 
osis, greater remission in the fever, a more 
purulent expectoration, and rapid wasting. 
Detection of choroidal tubercles by ophthalmic 
examination and discovery of tubercle bacilli 
in the sputum may settle the diagnosis. Some- 
times, especially in children from whom no 
sputum is obtainable, a correct diagnosis is 
deferred for a week or more. Then the absence 
of a crisis or of signs of resolution, together 
with numerous moist sounds in the lungs, and 
perhaps signs of excavation, leave no doubt 
as to the tuberculous nature of the lesion. 

Tyj)hoid fever. — The difference in onset and 
in the localization of the symptoms, together 
with the dyspnoea, is sufficient to distinguish 
the two diseases in ordinary cases. Typhoid 
fever may, however, start abruptly with pneu- 
monia, while toxic pneumonia may simulate 
very closely the typhoid state. If a patient 
thought to be suffering from typhoid fever 
does not lie 8ui)ine, the diagnosis is open to 
grave suspicion. Facial herpes is rare in 
typhoid fever but common in pneumonia. 
The most valuable means of distinguishing 
typhoid fever are the rash, the large spleen, and 
the isolation of the organism from the blood. 
The Widal reaction in an uninoculatcd patient 
is also diagnostic, but its usefulness is marred 
by the fact that it is unobtainable \mtil the 
ninth or tenth day. 

The diagnosis from hroncho-pneumonia is 
considered later (p. 583). 

Prognotif . — ^Pneumonia is one of the chief 
causes of death, commoner than pulmonary 
tuberculosis and exceeded in the Registrar- 
General’s Reports only by tuberculosis of all 
forms. It must be acknowledged, however, 
that were accurate returns of deaths from 
syphilis obtainable and were all the deaths 
from that disease, immediate and remote, 
classified under one heading, it would probably 
be found to take the first place. 

The case-mortality in the ko^tal class ol , 
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patients is higher than that seen in private 
practice. In the former it is approximately 
about 20 per cent, for all ages, whilst in private 
practice it is more nearly 16 per cent. Wells 
collected 223,730 cases which gave; a mortality 
of 18-1 per cent. Among 7,868 cases in the 
London general hos})itals during ten years the 
mortality was 21 j)er cent. A collective In- 
vestigation Committee found that in 1,065 
cases in London the mortality was 1 in 5-5, 
but when cases associated with intemperance, 
mental and physical disorders, infectitms dis- 
eases, and old age were included it api)eaTed 
to be approximately 1 in 8. 

As in other infective diseases, the prognosis 
depends essentially upon two factors —tlx; 
degree of virulence of the invading organism 
and the ])owers of r(‘sistance of the patient. 
It would apj)ear that certain \ari(‘ties of the 
pneumococcus an; more baneful than otliers. 
Thus Cole and his collaborators at the ItocL'e- 
fellcr Institute record the mortality from in- 
fection by i)neumococ(*i of Ty])e 1 as 25 ])er 
cent., of Type 11 as 32 y)or cent., of Type 111 
as 47 ])er cent., and of Tyi)e IV as 6 ])er cent. 
According to Sisson and Thompson, infection 
by the bacillus of Friedliinder is almost in- 
variably fatal. There is little doubt that 
pneumonia due exc^lusively to tlie pneiiino- 
coccus is less serious than that in wliich other 
bacteria play a prominent part. When strej)- 
tococci or other organi.sjiis arc. supcradd(‘d, 
or are responsible for tlie ])rieumonia, the out- 
look is more grave. When, again, tlie virulence 
is enhanc.cd by transmission from jiathuit to 
patient, as occurs in ejhdemic.s, a high mor- 
tality-rate is likely to be met with. 

Secondary pneumonia is fraught with more 
danger than the primary form, for not only is 
the infection generally a mixed one but also tlie 
patient’s resistance is already weakened by tlie 
antecedent disease. 

Several factors in addition must be reviewed 
in attempting the prognosis of a particular 
case. 

1. Age. — Pneumonia is most fatal at the 
extremes of life. Diffeieuce of ojiinion as to 
the relative frequency of lobar and lobular 
pneumonia in children under 2 years of age 
makes the figures very fallacious, but tlie out- 
look in cases of pneumonia at this age. is cer- 
tainly worse than in succeeding years. In tlie 
aged, pneumonia may almost be said to be 
the usual cause of death. At all ages after 
infancy until 20 the prognosis is uniformly 
good, the mortality-rate not being more than 


3 or 4 per cent. From 20 onwards it gradually 
increases, being about 20 yier cent, between 
20 and 30, 30 per cent, between 30 and 40, 
and 60 ])er cent, after 60. After the seventh 
decade it rises abruptly, and thereafter pneu- 
monia is seldom recovered from. 

2. Previous condition of the patient. — 
Patients already enfeebled by poor food, a 
weakly constitution, overwork, or disease 
withstand ])neumonia badly. In this con- 
nexion alcoholism stands out as of first-rate 
importance, and ac-counts for the majority of 
deaths from ])neumotiia in robust-looking indi- 
viduals in the prime of life, esjiecially. those 
who.se tissues have had to withstand the 
wear and tear of heavy manual labour. Such 
degenerative changes as arterio-sclcifosis, cir- 
rhosis of the liv(‘r, and fibrosis of the kidney 
arc often met with in the middle-aged who 
have succumbed to an attack. Healthy adults 
whose. tissu(!s an*, not sjioilt by ahjoholisni, by 
laborious manual work, by overfeeding, or by 
disease seldom die. Obesity materially dimin- 
ishes the cliance of recovery. 

3. Degree of toxaemia and reaction of the 
patient to it. More than any other this factor 
determines tlie issue in a case of jmeumoiiia. 
It is, of course, iiilluenced by those already 
referred to — the virulence of the infection, the 
tyjie of organism, the age and general condition 
of the jiatient -and by alcoholism. 

The degree of toxamiia and the reaction of 
the. patient can be estimated in various ways. 

(a) Fever . — ^A moderately Jiigh fever is desir- 
able, but if the temiierature is persistently very 
high or shows marked irregularities the prog- 
nosis is less good. Much worse is a low fever, 
or an absence of rise, of temiierature altogether. 
Irregularity in the f(;vcr is of less moment in 
children than in adults. 

(h) The degree of leucocytods is an index of 
the severity of the infection and a measure 
of the resisting powers of the jiatieut. Most 
favourable is a moderate increase of white 
cells— between 20,000 and 30,(XX). With a 
leucoe.yte count above 30,000 the mortality in 
greater, for it indii;ates a severe infection 
though one whi(;h is jneeting with coii.siderabk 
resistance, and very high counts are not neces- 
sarily of evil omen. More seiiotis is a feebk 
leue.ocytosis or a leucopenia ; in such cases tlu 
jiatient is ovm wlielmed by bis toxsemia, and 
the outlook is very grave. It Jiiust be remem- 
bered that the ieucocytosis iu children is gener- 
ally greater than that in adults. 

(c) The condition of the circulation is of greal 
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value in pro^nosiH. A quick, feeble, irregular 
pulse, a weak cardiac beat, and weakness or 
absence of the pulmonary second sound are 
unfavourable. When the j)uls(^-rate exceeds 130 
the mortality is more than doubled. Evidence 
of failing circulation may be seen in an ashy- 
grey or dusky pallor. Fall of the blood-pressure 
as expressed in millimetres of mercury to below 
the ])ulse-rate expressed in beats per minute 
is a serious sign. This does not a})ply to chil- 
dren, in whom the blood-pressure is normally 
low, nor to the elderly or those with inter- 
stitial ne})hritis or arterio-sclerosis, in whom a 
high })lood-pressure is ordinarily found. When 
these features are accompanied by coldness and 
blueness of the extremities, by clammy sweats 
and other signs of collapse, the immediate 
outlook is very bla(;k. 

Engorgement of the right side of the heart, 
as indicated by increase of Cardiac dullness to 
the right, distension of neck veins, enlargement 
of the liver, and marked cyanosis, is of less 
serious import than general cardiac and vaso- 
motor failure, but materially adds to the 
gravity of the case. 

(d) Mcndal sywjUomfi.— An active delirium 
denotes a severe toxaemia, but is less ominous 
than the low muttering delirium accompany- 
ing the typhoid state, which is met with in the 
toxic or asthenic form of the disc^ase. Delirium 
tnunens is associated with a mortality-rate of 
about 80 per cent. 

(<?) The respiratory rate is largely controlled 
by the toxaemia, though other factors, such as 
anoxaemia and right-lieart failure, clearly in- 
fluenc.c it. According to tables compiled by 
Prebles, the mortality is 50 per cent, or more 
w'hen the respirations are above 50 per minute. 
A liigljcr rate is to be exi)ected in children 
than in adults. 

4. Extent of involvement of the lung. — The 

amount of consolidation is of less importance 
than the dt^gree of toxa'inia, for a patient with 
only a small anui of lung affected may succumb 
from the virulence of the inf(‘ction, or may 
fail to resist one which is only moderate in 
severity. Ceteris paribus, affection of both 
lungs is more serious than that of one only, 
and affection of one lobe less serious than that 
of two or more. 

5. Certain complications, other than those 
already discussed, interfere greatly with the 
chances of recovery. Most important in this 
respect is generalization of the infection, in 
which a fatal issue is common. When either 
malignant endocarditis or meningitis results, 


death is to be expected. Pericarditis is 
another severe complication, though it is leiss 
fatal than endocarditis. Empyema delays re- 
covery, but, when due to pneumococci, seldom 
determines a fatal result. If secondary in- 
fection by strepto(;occi or other organisms is 
added, this complication is more troublesome ; 
return to health is longer delayed, and the 
chances of ultimate recovery are considerably 
diminished. Pulmonary abscess and gangrene 
are unfavourable and generally fatal, whilst 
well-maTkcd congestion or oedema of the lung 
which has escaped consolidation are also 
s(‘rious. In the early stages gastric dilatation 
may rapidly lead to collapse. Tympanites, by 
interfering with diaphragmatic movements, by 
hampering the heart, and by causing loss of 
sleep, militates against success in treatment. 
Diarrhoea, especially in (children, is ominous. 

Prophylaxit. — The discovery that pneu- 
mococci of Types I and II are generally 
absent from normal mouths, but are found 
with considerable frequency in the mouths of 
tho.se who have been in contact with patients 
suffering from these infections, points to the 
spread of pneumonia by carriers. These 
organisms together are responsible for about 
00 per cent, of all cases (Stillman). Auto- 
infection is the exception rather than the rule 
as was formerly supposed. It is important, 
therefore, to rc^gard a })atient with pneumonia 
as a possible source of further infection, and 
to isolate him to at least the same extent aa 
in typhoid fever. The sputum should be re- 
ceived into a spittoon containing antiseptic, 
and all utensils should be kept apart and 
sterilized. Antiseptic measures should be em- 
ployed to render the secretions of the patient’s 
nose and throat innocuous, and after con- 
valescence antiseptic mouth-washes and gargles 
should be continued to avoid self-reinfection 
or spread to susceptible persons. One who has 
had pneumonia should thereafter take more 
than ordinary care against chill. 

F. S. Lister has obtained excellent results 
by using protective vaccines in the native 
mine labourers in the Transvaal. He found 
that a large proportion of the infection was due 
to one of three types of pneumococci, and sub- 
cutaneous inoculation of 1 c.c. of vaccine con- 
taining representative members of these types 
and having a total content of 7,000 million 
cocci per c.cm. rendered a large native mine 
population absolutely 'resistant to infection by 
organisms of any of these groups for a period 
of nine months. Definite responses have biMm 
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obtained by vaccination to Types I and II 
of the American observers. It was most con- 
stant and greate>st when 13,000 million cocci 
were injected. Owing to the toxic reaction, it 
is desirable to divide the dose between two or 
three inoculations. 

Treatment. — The accepted treatment of 
lobar pneumonia is conservative and stimu- 
lant. Failure is predestined in some cases, 
whilst others get well after treatment of a 
most irrational kind. The issue of the conflict 
between the patient and his infection is, how- 
ever, in many cases in the hands of his medical 
attendant and nurses, and in no disease is the 
physician more repaid for reasoned and assidu- 
ous care. Success depends upon conserving 
the patient’s strength, by rest, by suitable diet- 
ing, by relieving symptoms and securing sleep, 
and upon stimulating when this is (;alled for, 
anticipating the advent of circulatory failure 
rather than following in its train. It must 
be remembered that, in those cases in which 
treatment is most potent for good, the period 
of greatest stress and the height of the battle 
is in the hours preceding the crisis. Some bolts 
should be kept unshot for this period lest the 
patient fail to reach the crisis or die exhausted 
while it is in progress. 

General treatment. — The patient’s bed should 
be in an airy room with an equable tempera- 
ture, and should be sheltered from draughts 
by a screen if necessary. Fresh air is essential, 
and the windows should be kef)t open through- 
out the twenty-four hours. Treatment in the 
open air is very successful if carried out with 
reason, but if combined with exposure of the 
patient and disregard of climatic conditions it 
is distinctly harmful. Chill must be avoided 
by warm clothing, blankets, and hot-water 
bottles when the atmospheric temperature is 
low. In the colder seasons a vest made of 
gamgee tissue, and tied at the side so that 
access to the chest is easy, is a useful garment 
in addition to the usual nightclothes. The 
position in bed should be that which gives the 
patient greatest rest, and will usually be found 
to be a semi-recumbent one. Generally, he 
will prefer to lie for most of the time on 
the affected side, but will be relieved by occa- 
sional changes in posture. In the case of 
children, particular care will be needed to avoid 
leaving the patient too long in one position. 

A well-pillowed support for the head and 
shoulders and some means of preventing the 
from slipping down in bed are valuable 
Injuncts. 


Dietetic. — Though the powers of assimilation 
are limited, the diet need not be restricted to 
milk. The addition of eggs beaten up in the 
milk, and of cocoa, custard, or broths, will 
help to keep up the strength. Beef tea, jellies, 
or Valentine’s meat- juice are pleasant changes 
which may be permitted if sufficient food is 
being taken. Water, lemonade, or barley- 
water may be allowed plentifully to allay thirst 
and promote elimination. A common error in 
the case of children is to give only milk when- 
ever a drink is called for, though there is usually 
ami)le opportunity of administering the desir- 
able amount of milk as w(‘il as of allaying the 
thirst. 

Local treatment. — Poulticing the chest is out 
of fashion, but there can be little doubt that 
properly made linseed poultices bring comfort 
and relief from pain. They should be light 
and changed frequently. A heavy poultice, or 
one which is allowed to become cold and 
clammy, does more harm than good. Poul- 
ticing should only be used for the relief of 
aym])toms, suc.h as pain and cough, which inter- 
fere with rest, for the necessary manipulations 
dissipate the patient’s strength. If the ease 
which ac(*ru(‘8 fails to compensate for this, no 
benefit can be expected. Other forms of apply- 
ing heat for a like ])urpose are by fomentationp 
and by turpentine stupes. Either of these h 
more suitable for young children than poul- 
tices, for they are easier of application and 
lighter. In the case of turpentine stupes great 
care must be taken to avoid blistering ; the 
skin should 2 )reviou 8 ly bo anointed with vaselin 
or lanolin, and a watch kept on the local effect 
produced. It is not unusual to see patients 
whose chests have been badly scarred by 
mustard plasters or turpentine stupes ignor- 
antly or carelessly applied during early life. 

Local treatment by cold in the form of an 
ice-bag often relieves pain and may prove effica- 
cious when heat has failed. The late Dr. D. B. 
Lees was firmly of opinion that ice-bags, pro- 
perly applied, one in front and the other over 
the back of the consolidated area, have an 
inhibitory effect on the inflammatory process, 
hindering its development and preventing its 
extension. They should be placed directly on 
the skin. There is no doubt that they keep 
the fever within bounds, lessen the mental 
symptoms, and are often comforting to the 
patient. If they fail to bring relief they 
shoidd not be persisted in. When ice is us^, 
chilling of the patient must be prevented by 
blankets, and by hot-water bottles in the bed. 
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Other measures of relief which are efficacious 
are cupping and leeches. The application of 
one or more leeches to the painful area some- 
times produces immediate cessation of the pain. 

Medicinal treatment consists in measures for 
the conservation of the patient’s strength and 
the relief of symptoms. Expectorants are not 
generally called for, and the most useful mix- 
ture in the early stages is a simple saline, such 
as the following : 

Pot. cit. 3ss. 

Sod. nitr. gr. sa. 

Liq. ammon. acet. 5ii* 

Aq. cami)h. ad 
Quartis horia. 

Jt acts as a mild febrifuge and eliminative. 

The bowels should be opened by calomel 
3 gr., followed next morning by a saline purga- 
tive mixture or by a scidlitz powder. There- 
after saline alone is usually sufficient. 

The best guides to the need for stimulation 
arc the character of the pulse and the blood- 
pressure. When the ])ulse increases in rate or 
becomes irregular or feeble, and when the blood- 
pressure steadily falls, stimulants are indicated. 
Th(‘- most valuable are strychnine and digi- 
talis. They should forestall failure rather tlian 
follow it. Strychnine hypodermically or by 
the mouth should be given, in all but mild 
cases, early in the disease, and may be pushed 
to as much as 10 min. of the liquor, hypo- 
dermically, if the condition of tlui circulation 
demands it. More than any other drug it 
counteracts the prostration and the exhaustion 
of nerve-centres which are to be feared. No drug 
more successfully steadies and slows the heart 
than digitalis ; its action cannot be expected 
to be so potent as on healthy cardiac muscle, 
but it is nevertheless beneficial. It may be 
added in the form of the tincture (10-15 min.) 
to the strychnine mixture, or combined with 
strychnine hypodermically as digitalin (s^o gr.)* 
Caffeine is a valuable adjuvant, and also assists 
diuresis. The following prescription, recom- 
mended by Hale White, represents the degree 
of stimulation necessary in a severe case : 

1^ Tr. digit. TTf^xv. 

Liq. strych. H\x, 

Caffein. gr. v. 

Sod. salicyl. gr. iiss. 

Aq. ad ^i. 

Quartis horis. 

Concerning the value of alcohol there is much 
difference of opinion. As a routine measure it 
is inadvisable, for the secondary depressant 


effects probably counterbalance the initiil 
stimulation. As the crisis approaches, if in- 
creased stimulation is needed, it is of great 
use and will help materially in tiding over 
critical period. When its administration is 
decided upon it should be given freely, with due 
regard to the previous habits of the patient 
in this respect. Less than 5-10 oz. of whisky 
or brandy is useless in a patient who is addicted 
to spirits. If it increases the restlessness or 
produces insomnia it must be withheld. 

Oxygen inhalations, if properly applied, are 
of undoubted benefit, but their effect should 
be carefully watched. Some patients experi- 
ence rapid relief, their colour improving and 
breathing becoming easier. Others appear to 
be embarrassed by the treatment, and its 
application seems to increase their distress and 
meets with resistance ; in these circumstances 
it should not be persisted in. It may be 
administered by a funnel, or more economically 
and potently by a mask. The conducting 
rubber tube sliould always be immersed in hot 
water so that the gas is warmed. The benefit 
is no doubt directly proportionate to the degree 
of anoxeemia. It has been found experiment- 
ally that an atmosphere containing about 60 
to 60 per cent, of oxygen is the most effective. 

Alcohol and oxygen treatment may be com- 
bined by passing the oxygen through absolute 
alcohol in an ordinary wash bottle. The alcohol 
vapour thus combined is non-irritating, and 
rapidly induces the therapeutic action of the 
drug, with no tendency to disturb digestion. 

Symptomatic treatment. Sleeplessness , — To 

the patient, sleep is of first-rate importance, 
and failure to produce sleep for him is one of 
the gravest mistakes which can be made. The 
cause of the insomnia should be searched for 
and treated. If it be due to pain in the chest, 
local treatment with an ice-bag, fomentations, 
or leeches may be sufficient. Congestion of 
the right side of the heart, hyperpyrexia, and 
meteorism should receive appropriate treat- 
ment {see below). Tepid sponging, limb by 
limb, is a valuable means of inducing sleep. 
Such drugs as bromides, chloral, and paralde- 
hyde may suffice, but opium is more to be relied 
upon. Regarded formerly as dangerous be- 
cause of its depressant effect on respiration and 
circulation, it has won its way back into favour, 
for any depression is far more than counter- 
balanced by the sleep obtained. It may and 
should be used without hentation if the nsnal. 
remedies ful to induce sleep; in the 
stages Dover’s powders may be given, 
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morphia hypodermically gr.) is more cer- 
tain. It may be combined with atropine 
(i<i <7 gr-) scopolamine hydrobromide 

(jJit sr.). , . , , , 

Pain , — The treatment of i)am has already 
been referred to. Local measures should be 
reinforced with morphia when necessary. 

Pyrexia . — Antipyretic drugs are not advis- 
able, for a moderate fever is less harmful. 
When the temperature soars above 103-6° F., 
tepid sponging is the best remedy, and generally 
causes a drop of a few degrees, together with a 
sense of comfort, and often induces sleep. 

Dilaiaiion and conyeslion of the right .side 
of the heart . — In ])lethoric individuals, when 
cyanosis is marked and ilie right ventricle 
and systemic veins are (uigorged, venesection 
affords promj)t relief. It is not necessary to 
remove a large quantity of blood, 5 oz. being 
generally sufficient. In childr(*n leeches an? 
preferable. Three to six may be placed over 
the lower ribs on the right side, and fomenta- 
tions ap])lied subsequently to increase the 
amount of blood removed. Tlic advantage of 
this situation is that the bleeding can readily 
be controlled by pr(‘ssure if necessary. 

liespiratory symptoms.— When the cough is 
painful and distressing, ])revoiiting the patient 
fromre sting, paregoric \ dr. may be given 
by the mouth, and, if necessary, morphine 
or heroin hypodermically, in addition to the. 
usual local remedies. (Edema of th(5 lungs is 
best treated with strychnine and atroiano. 

Sudden cardiac failure a)ul fall of hlood- 
pressure indicates the use of rajadiy acting 
stimulants, such as strychnine, strophanthin 
(inn gr.), camphor (3 gr. in 10 min. of olive 
oil), or caffeine-sodio-benzoate (5 gr.) hyjio- 
dcrmically. Most valuable in this connexion 
is pituitrin, 1 c.c. of which may be injected 
deeply into the muscles or sulnmtaneously. Its 
advantages over adrenalin (1 ; 10 min.), 

which is also emjiloyed, is that the ])ressor 
effect is more abiding. 

Tympanites may be ameliorated by iuri)entine 
stujies, by hot-water eneinata, and liy intuitrin. 

Specific therapy. — Many drugs have from time 
to time been advocated as specific remedies. 
Among these are camphor, mercuric succini- 
mide, and colloidal silver, all of comparatively 
recent date. Seibert recommends the sub- 
cutaneous injection of 10 c.c. of a 30-per-cent, 
solution of camphor in sesame oil for each 
100 grm. of body- weight, every 8-12 hours. 
Wright claims to have aborted pneumonia by 
hyp^ermic injection of mercuric succinimide, 


and has used >; gr. as a single dose. Netter 
uses colloidal silver jireparcd c.hemically or by 
electrical methods. He advocates inunction by 
an ointment containing 1.5 ])er cent, of colloidal 
silver, and injection of c^lectrargol or weak 
solutions of collargol, 0-25 grm. to the litre, 
subcutaneously. 

Quinine urea hydrochloride 15 gr. has been 
injected intramuscularly every three hours and 
is said to have been beneficial in toxajmic 
cases (E. Matthew). Much was hoped from 
Optochin (ethyl-hydro-cuproin), introduced by 
Morgenroth, but its claims Jiave not been 
substantiated. 

Vaccine-therapy has some adherents. It is 
more likely to be useful when prepared from 
the patient’s own organisms, but this necessi- 
tates some d(‘lav. Observation of a scries of 
cas(‘s so treat(‘d has faih'd to convince, the 
writer of its value. 

Serums, -liccont work jironiises more siic- 
<-.ess from homologous serums, but at ])resont 
no satisfactory results have followed their use, 
exciqit in jmeumonia due to imeumococci of 
Type I. In 05 of these casi^s treated by the 
homologous s(‘nim and rejiorted by Dochez, the 
mortality was 7*5 p(T cent., as conipan^d with 
25 per cent, in cases due to pneumococci of 
the same type and treated by ordinary means. 
Serum disease is, however, a frequent complica- 
tion. For this treatment to become of ])rac- 
tical use, a rapid method of determining the 
type of infection is essential. 

IT. BKONf'TIO-P.VKUMOXlA (LoiiULAK FnKU- 
MOXTA, (’ATAUKHAL PnrUMONIA) 

An inflammation of the, liner brone-lii and of 
areas of jnilinonary tissu(‘. around them. 

1. pkimaky broncho-pneumonia 

This form occurs in children, esjiecially in 
thos(i under 2 years of age, during wliie-h period 
it almost disjilaees lobar jmeumonia. So little 
is it related to the other forms of broncho- 
juieumonia that it ranks as a sejiarate disease 
and will be consideTed apart. It is more nearly 
allied to lobar fmeumonia, and is almost cer- 
tainly du(! to infection by the pneumoi^occus 
alone or in jaeponderance. It occurs suddenly 
in children in good general health, perhaps 
after a chill. The temperature rises quickly 
and ends by crisis or by rapid lysis ; it jiersists 
for five to nine days in most cases, and during 
its course varitis no more than is commonly 
seen in cases of lobar pneumonia at this age. 

The symptoms are those of lobar pneumonia 
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in childrfin. The onset is often marked by 
nervous phenomena sueh as head retraction, 
rigidity of the neck and of the limbs, photo- 
])hohia, headache, delirium, and vomiting, and 
sometimes by convulsions. Meningitis may 
be so closely imitated as to make the diagnosis 
doubtful at first. Restlessness and thirst are 
manifest. The resjiirations increase out of 
proportion to the ])ulse, often e,xceed 60 and 
sometimes become as frequent as 100 per 
minute. The breathing is often inverted, the 
pause being ended by expiration accompanied 
by a grunt, which is followed by a rapid and 
short insf)iration. Th<^ rhythm in these cir- 
cumstances is, thendore, expiration — inspira- 
tion — ^pause, instead of the normal inspira- 
tion — expiration — pause. Dilatation of the 
alee nasi more often accompanies expiration 
than inspiration. (Considerable dyspnoea may 
be brought about by the action of the toxins 
upon the bulbar centre, but obstru<‘tive 
breathing is little in evidence, and cyanosis 
is generally slight. Though the resjurations 
are rapid, there are not the distressing and 
ineffectual efforts to secure aeration of the 
lungs seen in broncho-pneumonia of the 
s(M!ondary forms. The heart ma^ fail from 
toxBomia either directly affecting it or affect- 
ing the cardio-vascular centre, and become 
rapid, weak, and irregular, but there is seldom 
serious distension of its right side. 

On examination of the chest a fairly large 
area of consolidation is found, apparently in- 
volving the whole of one or more lobes. In 
addition, th(‘re are smaller ar<ms on the o])po- 
site side, and perhajis also in the remainder of 
the lung on the same side. The consolidation 
is a jiatcliy oru*, but in one area, and sometimes 
in more than one, the patcJies are so aggre- 
gated as to simulate the uniform and continuous 
consolidation of lobar pneumonia. 

Over the larger areas where they come to 
the surface the characteristic signs of con- 
solidation are heard, but when tlie areas are 
small many of the signs may be lacking ; thus 
there may be dullness, harsh breathing, and 
crepitations only, or impaired note, diminished 
breath-sounds, and increased vocal resonance, 
or harsh breathing and increased vocal reso- 
nance, or, again, only sharp crepitations. Over 
deeply-seated areas of consolidation there may 
be a total absence of signs. The degree of 
bronchitis is slight, and little or no secretion 
is coughed into the throat. The disease is a 
self-limited one, and with the termination of 
the fever the child’s condition changes from 


distress to comfort, and the signs in the 
clear up. Though there may be delay or 
failure of resolution, and recrudescences are not 
rare, true relapses are exceptional. They may, 
however, occur again and again, and be separ- 
ated by intervals of as long as a week or ten 
days. 

The prognosis is more favourable than in 
secondary broncho-pneumonia, but the disease 
is more often fatal than is the lobar form met 
with in children over 2. Many of the deaths are 
due to generalization of the infection, which is 
commoner than in pneumococcal pneumonia 
after infancy. 

Diagnosis. — The chief difference from lobar 
pneumonia clinically is the patchy bilateral 
distribution. Post mortem it is seen that the 
(!onsolidatit>n is grouped around bronchi and 
that the large area of consolidation which 
simulates lobar pneumonia is merely an aggre- 
gate of peribronchial patches. The cut surface 
seldom has the granular appearance of the 
lobar form, and histologically it is found that 
the alveolar exudate is more largely composed 
of cells, catarrhal and leucocytic, and less of 
fibrin. 

The treatment is that suitable for lobar 
pneumonia (nee above). 

Briefly, it may be said that the symptoms of 
this form of jineumonia are mainly those of 
toxaemia due to the pneumococcus, and hence 
resemble those of lobar pneumonia, that the 
physical signs are different only because the 
patches are multiple, that the diagnosis, prog- 
nosis, and treatment are those of lobar pneu- 
monia except in so far as they are influenced 
by the age, but that the histology is that of 
broncho-pneumonia, with the reservation that 
the degree of bronchitis is slight. The consolida- 
tion is not postbronchitic, as in the secondary 
forms. 

2. SECONDARY BRONCHO-PNEUMONIA 

Etiology.— Secondary, consecutive, or post- 
bronchitic pneumonia occurs under the follow- 
ing conditions : — 

(1) As a complication of infective diseases, 
especially those accompanied by catarrh of the 
respiratory passages. Thus it is a common 
complication of measles and whooping-cough, 
which two diseases provide the greatest num- 
ber of examples of this group. It is also fre- 
quently met with in influei^, diphthoria, and 
scarlet fever, and less often in smallpox, typhilS , 
and typhoid fevers, erysipelas, and othif : 
infections. ' ’ 
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(2) In the form of a8j)iration and de^»lutition 
pneumonias due to inhalation of 8ej)tic material 
or irritating gases from the u})per air-passages, 
or spread of septic infection along the bronchial 
tree. Included in this group are most of the 
septic broncho-pneumonias. 

Here must be mentioned the broncho- 
pneumonia which follows Rei)tic conditions of 
the mouth and pharynx, and operations in 
this area. The source may be dental sejisis, 
quinsy, retropharyngeal abscess, suppuration 
of the accessory air sinuses, or new growth of 
the tonsils or pharynx, whilst a common sur- 
gical antecedent is an o])eration for carcinoma 
of the tongue. The i)rimary lesion may be 
situated in the larynx, as laryngeal ulceration, 
simple, syj)hilitic, tuberculous, or malignant. 
Laryngotoiny and tracheotomy, suicidally or 
surgically performed, are otlu'r causes. Bron- 
chial sources are su])])urativc bronchitis and 
bronchiectasis. Carcinoma of the oesojdiagus 
by invading the air-])assagcs, and aneurysm or 
mediastinal glands or neo]»lasms by obstruct- 
ing them, are occasional causes. An em])yema 
which ruptures into a ))Ton(diii.s is a rare ])re- 
cursor. Foreign bodies in tlu^ air*])aasages, if 
not removed, usually cause death by septic 
broncho-pneumonia, for they introduce septi<5 
micro-organisms and, by obstruction, ])rcvent 
the exj)ectoration of the purulent exudate 
which follows. 

When the larynx is ]»aralysed or insensitive, 
as in postdiphtheritic ]>aralysis, bulbar j)alsy 
and other forms of vagal paralysis, and in 
coma, food and liquid arc ])ronc to reach the 
air-passages and, by (causing broncho-jmeu- 
monia, determine a fatal issue. In the same 
way broncho-imeumonia is a clause of death in 
patients who have been rescued from drown- 
ing. Aspiration broncdio-jmeumonia may fol- 
low in the train of haymojjtysis. lu ordinary 
times the irritating gas which is most in evi- 
dence in this connexion is ether, for the larger 
proportion of postansesthetic jjiieumonias is 
lobular in type. The poison gases of war have 
provided many examples of inhalation broncho- 
pneumonia. 

Other etiological considerations. Age. — 
Broncho-pneumonia is j)rone to occur at the 
extremes of life. The age-incidence of measles 
and whooping-cough makes it very usual under 
5 years of age, 75 per cent, of all cases of 
broncho-pneumonia in children falling within 
that period. In the aged it is a common 
harbinger of death, following bronchitis or 
influensa, or terminating some chronic or 


acute disease in indi\nduals already enfeebled 
by years. 

Semon . — The late autumn, winter, and spring 
months are those in which the greatest number 
of cases occur. This applies especially to the 
broncho-pneumonia which c-omidicatcs measles, 
whoojhng-cough, and other sj)ecifie. infections. 

Hygiene. — Bronclio-pncumonia is prone to 
attack the children of the j)oor ; overcrowding, 
ill-ventilated rooms and insuflic'ieiit clothing 
co-operate in its genesis. The habit of leaving 
the legs and arms of small cbildren bare to 
inclemencies of the weather plays a part. Not 
unimportant is the undue coddling to which 
those childrc'u subjected who arc confined 
for the grcat(‘r ]){irt of their time in hot, stuffy 
rooms with shut windows, and go abroad only 
on warm days. On the other hand, failure to 
realize the gravity of measles or of whooping- 
cough and ijnp(‘rfect care of the child during 
the course of the,se infections or during con- 
vale.scencc account for many cases. 

Previous health , — Marasmic infants and those 
])rostratcd by epidemic diarrha^a are very 
liabh^ to attacks. Kickc'ts not only predisj)oses 
to the disease but j('opardize,s the issiu*.. The 
weakly and enfeebled at both extremes of life 
fall easy victims, Jn the elderly, chronic de- 
bilitating diseases such as ne])hritis, cirrhosis 
of the liver, and diabetes render their owners 
vulnerable. Hyj)Ostaiic congestion often re- 
sults in a true iiifiammatory lesion ; the latter 
is therefore liable, to occur in chronic valvular 
or myocardial dis(‘ase and in jiatients with 
feeble circulation who are. eoniined to bed. 
Such diverse disord(‘rs as fracture of the femur 
in the elderly and paralytic nervous diseases 
thus ])lay an etiological part in broneho- 
jnieumonia. 

Tuberculous broncho-]meumonia is (‘onsidered 
separately {see Bulmonaky Tubekculosis). 

Bacteriology. Whilst ])rijnary hroncho-jjiieii- 
nionia is probably, at least in its inception, 
a pure jmeuniococeal infection and blood- 
borne, the secondary form is due to a variety 
of infections and is consecutive to bronchitis. 
Pneumococci are found in about half of the 
cases in childrcm, but usually in association 
with other organisms. Streptococci and sta- 
])hylococci are jirobably the chief invaders if 
all ages be taken into consideration, for they 
are the dominant organisms in the septic 
forms. Staphylococci are seldom present alone, 
but streptococci often constitute the only re- 
cognizable infection of the lung, especially in 
measles and whooping-cough. Other organ- 


578 



PNEUMONIA 


isms found arc Micrococcus catarrhalis, Micro- 
coccus tctragcnes, the bacillus of Friedliinder, 
Bacillus inllucTizec, Bacillus diphtherise, Bacil- 
lus typhosus, Badllus pertussis and Bacillus 
pyocyaneus. In an investigation of 95 cases 
Eyre found that of this latter group only the 
bacillus of Friodlander and that of influenza 
could be obtained in pure culture. 

Pathology. — Many components go to make 
uj) the ])ost-inortem ap})caranee of the lung 
in broncho-pneumonia. Chief among these are 
areas of cnnmlidaHov, which stand out from 
the surface, are firm to the touch, friable, and 
sink in water. Though scattered irregularly 
and almost always bilateral, they are found 
more frequently and to a greater extent to- 
wards the pulmonary bases. On the surface 
of larger areas tlie pleura is injected, lustreless 
and roughened, and may b(? covered with an 
inflammatory (‘xudato of fibrin or j)yo-lyrnph. 
Surrounding the solid areas, or sometimes 
placed discretely, are i)atches of lung tissue, 
somewhat loss firm to the touch, less prominent, 
and red in colour ; these represent consolida- 
tion at an earlier stage, and have been spoken 
of as arenas of splenization or carnitication. 

Section shows that these ])atches of solid and 
semi-solid lung are grou}>e.d according to the 
ramification of the bronchi. The cut surface 
of th(^ mature ])atchcs is greyish or yellowdsh 
grey in colour and usually smooth, though 
granulations product'd by distended alveoli 
may be met with. The cut surface of the more 
immature ])atches is redder and drips blood. 

Three types of consolidation are. recognized 
as occurring in difh^rciit cases. Tlie commonest 
is that in w'hich areas of varying size and matu- 
rity are scattered irregularly through the lung. 
In a second, the jjscudolobar form, the patches 
are so aggregated that little or no normal lung 
intervenes and the greater part of a lobe is 
consolidated. The consolidation is not uni- 
form, however, for strands of unaffected lung 
separate the solid areas into grou])s, and vary- 
ing stage's of maturity are enc.ountered. The 
third is distinguished by an apparent absence 
of consolidation at first sight. Section reveals 
minute areas around the bromflii, perhaps uni- 
formly distributed throughout the lungs. Into 
this grou]> fall the easels which were formerly 
termed ‘‘ capillary bronchitis ” ; “ miliary bron- 
cho-pneumonia ” more correctly describes them. 
In severe and rapidly fatal examples the con- 
solidation is only microscopic in degree. 

In the non-solid parts of the lung patches of 
colla^ise and of em^thyaema are met with. The 


areas of collapse are bluish or dark red in oc^ar 
and depressed. The bases of the lobes are 
most commonly affected in this way, while the 
emphysema is often most marked at their 
apices and anterior margins. The collapsed 
portions may be inflated through a blow-pipe. 
Areas of either may be seen in close proximity 
to those which are solid. The collapse is due 
to blocking of the corresponding bronchus by 
muco-pus and to the defective aeration, of the 
whole bronchial tree, while the throwing out of 
function of large jmrtions of the lung and the 
forced character of the inspirations sufficiently 
explain the distension of the alveoli and pro- 
duction of emphysema. 

Bronchilia is an important feature. The 
mucous membrane of the bronchi is swollen and 
inje<‘ted and lustreless from loss of endothe- 
lium, and the lumina are filled with muco-pus 
or pus. (In section this exudate can readily 
be. s(jiieezed out of the bronchi to form little 
yellow pools on tlie cut surface of the lung. 
Sometimes the bronchioles become dilated — 
bronchiolcctasis. Later, perhaps, as the re- 
sult of (ioughing, the softened walls of the 
dilated bronchi may rupture, the pus within 
them extravasating into the surrounding pul- 
monary tissue. In this way the lung becomes 
filled with cavities and an appearance to which 
the a])t name of “ honeycomb ” lung has been 
givi'ii is produced. .Larger ahscesaea and gan- 
grene are also met with, ])articularly in aspira- 
tion and deglutition pneumonias. 

MurimfrymUly, i*ach constituent part of the 
lung is seen to he involved, bronchi, alveoli, 
and interstitial tissue being affected. The in- 
flammation is rtjvealed as spreading from the 
bron(;hioles, each individual patch of con- 
solidation having a bronchiole for its centre, 
about which the inflammatory changes are at 
their most advanced stage. The bronchus is 
dilated and filled with pus or muco-pus, con- 
taining shed and swollen epithelial cells, and 
there is cellular infiltration and swelling of its 
walls. The alveoli immediately around the 
broimhus are filled with leucocytes and epithe- 
lial cells. Red corpuscles are often seen, and 
may be abundant. A fibrin network may be 
detected, though it is not so conspicuous as 
in lobar ])neumonia, while the shed alveolar 
(catarrhal) cells are in greater abundance. 
The alveolar walls are swollen and infiltrated 
with round cells, and their capillaries are 
dilated and engorged. The farther the bron- 
chus is left behind, the less intense is the 
inflammation. ' ■ ‘ 
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Symptomatology. — The onsefy though 
rapid, is not abrupt as in lobar pneumonia. 
The patient is generally under observation for 
one of the numerous precursors of the disease, 
or perhaps is convalescent from measles or 
whooping-cough. There has been some cough 
and shortness of breath and signs of bronchitis 
have been detected, i>erhaps accompanied by 
some fever. In other cases there is merely a 
history of a “ severe cold ” followed by cough 
and dyspnoea. The first evidences that the in- 
fection has spread to the lung are a rapid rise 
of temperature, accom]mnied by increase in 
pulse-rate, greater dyspnam, and a more urgent 
and distressing cough. The j»atient is dis- 
tinctly ill. On examination of the chest at this 
stage signs of bronchitis are heard, with ])atches 
of weak breath-sounds and sharjj fine rales. 
With the progress of the diseas. * the dyspnoea 
becomes more severe, the jnilse more rapid, 
and the lips cyanosed. The cough is di.stre.ss- 
ing, sometimes j)aroxysmal, and ])us or iiiuco- 
pus is brought up, to be swallow(Hl in the case 
of children, or expectorated in adults. Rest- 
lessness increases. Signs of patchy consolida- 
tion may now be detected in the lungs, and 
moist sounds, line and coarse, are heard. After 
a few days or a week or so the temperature may 
fall by lysis, tlie symptoms rajudly iin])rove 
coincidently with disappearance of the signs, 
and convalescence begin. On th.e other hand, 
the respirations may fail and the cough become 
ineffeiJtual or cease, while cyanosis increases 
and th(! fever persists. Mucous rales are more 
abundant and genc’ralized. The })ulHe fails, 
pallor and sweating suj)ervene, and the j)atient 
sinks into coma and dies. In other ceases, 
after a short illness the fever c<*ases and the 
symptoms and signs iin])rove, but after a bried 
apyrcxial interval a new rise, of tempcirature 
heralds a fresh patch of consolidation. In 
some relapse follows relaj)se until the course of 
the disease is protracted into several weeks, 
perhaps to end in recovery when the outlook 
appears hopeless. 

Fever . — The onset is marked by a rise of 
temperature. Thereafter the ])yrexia is very 
variable, ranging in an average case from 102° 
to 106° F. Fluctuations may occur daily or 
at more irregular intervals. After persisting 
for a week or ten days, sometimes for a shorter 
period, the fever in a favourable case gradually 
f a ll s by lysis. The temperature chart is of 
considerable importance, for it follows fairly 
closely the condition of the lung, dropping 
dowly as a patch of consolidation resolves and 


rising again with the development of new 
pneumonic areas. Relapses or recrudescences 
are thus depicted on the chart. With re- 
crudescence the fever rises to a higher level 
without having attained the normal, perhaps 
without having shown any disposition to fall ; 
in relapses there may be an apyrexial interlude 
of twenty-four hours or longer before the next 
rise of tem])eratiire. In fatal cases a terminal 
hy}>erj)yrexia is not unusual. In feeble in- 
dividuals, and esj)ecially in weakly marasmic 
infants, there may be no fever throughout a 
fatal illness. Deferves(5cnce by crisis is pro- 
bably an indication of a pure ])neiHiiococcal 
inf<‘ction, and is more often seen in primary 
broncho-pneumonia. 

The pulsc~ratc is increased, and depends upon 
the jjyrexia, the degree of pulmonary obstruc- 
tion, the condition of the heart and the severity 
of the toxaemia. It often attains 120 per min- 
ute, and )iiay (exceed 180 or become uncount- 
able. The pulse is frequently irregular both in 
rate and in volume, especially in cases in which 
asj)hyxia is most in evidence. 

Di/spHwa is an obvious symptom. It is 
more obstructive in tyj)e than in lobar pneu- 
monia, and is less nJated to the toxaemia. 
The respirations soon incrc^ase to 40 or 60 per 
minute and may (‘xceed 100. To aerate its 
lungs the child fights for its breath, sitting up 
in its endeavour if old enough. The accessory 
muscles come into ])lay and are j)rominent. 
Jn infants tlje u|)per ])art of thc^ chest often 
protrudes, and rec^ession of the lower thoracic 
border and of the intercostal H])aces may 
be seen with each insjnration. Dilatation of 
the alas nasi ac(*()m])ani«‘.s iiis])iration. The 
pulse-respiration ratio may he modified, be- 
coming 3 : 1 or 2 : 1. Grunting exjnration may 
occur and tlic resjuratory rhythm may be in- 
verted, exjnration preceding insjnration, though 
this is less common than in lobar })neumonia. 
The obstructives nature of the breathing is well 
exeni])lified by the results of a bout of coughing 
or vomiting ; these partially empty the air- 
jnissagess, and a decrease in the urgency of the 
dyspncea and improvenuint in colour is notice- 
able. Toxuemia of the bulbar (‘(‘ntres sometimes 
leads to irregular or grou])ed resjurations. 

Cyanosis results from the obstruction of the 
air-})as8ages, the consolidation and collapse, 
and the im])erfect pulmonary circulation. Like 
the dyspncea, it is sometimes extreme, the lips 
and periphery becoming purplish or mauve- 
coloured and sometimes almost black. 

Coughing is a more troublesome and per- 
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sistent feature of broncho-pneumonia than of 
lobar pneumonia. In the early stages it is dry 
and frequent, sometimes painful. Later it 
occurs in longer bouts, is moist, and often 
paroxysmal. With failing respiration and in- 
creasing cyanosis the cough becomes weaker 
and ineffectual, and soon ceases altogether. 

Expectoration is scanty at first, but soon be- 
comes more abundant, and consists of frothy 
muco-pus or pus. It is less tenacious than in 
lobar pneumonia and seldom rusty, though 
considerable quantities of bright-red blood are 
met w'ith in some cases. Infants and young 
children seldom expectorate, but the use of a 
spatula will often provoke an attack of cough- 
ing and the appearance of the characteristic 
sputum in the back of the throat. 

Other symj[)toms are want of a})[)etite, thirst, 
and restlessness. At first the child cries when 
a bout of coughing begins, but with diminish- 
ing strength and greater dyspnoea this is re- 
placed by moaning. The acute cerebral symp- 
toms which have suggested the name “ cerebral 
pneumonia ” are seldom seen in secondary 
bron(;ho-pneumonia, but with failing oxygena- 
tion and increasing cyan<»sis, drowsiness, coma, 
and jierhaps convulsions sii})ervene and antici- 
pate death. Ketching and vomiting often 
accompany the cough. 

The skin is usually hot and dry, but sweating 
is sometimes marked ; towards the end the 
skin be(!oines cold and clammy and covered 
with beads of sweat. 

Physical signs.- In tlu* early stages little be- 
yond the signs of bronchitis can be dete(;ted 
on examining the lungs. Kales, coarse and 
medium, can be heard, while the. br(;ath-sounds 
are harsh, though still vesicular. Soon the 
characteristic fine (uepitations indicating in- 
volvement of the finer bronchioles make their 
aj)})earance. They are generally heard to- 
wards the bases of the lungs, but other patches, 
irregularly distributed and usually bilateral, 
are found also. They vary considerably from 
time to time, new patches appearing whilst 
others diminish or disappear. These crepita- 
tions with harsh breath-sounds may be the 
only signs of consolidation met with through- 
out the illness. In miliary broncho- pneumonia 
(capillary bronchitis) they may be heard over 
the greater part or the whole of both lungs, 
death ensuing before any patch of consolidation 
large enough to provide its usual signs has been 
produced. 

In the majority of cases some of the jjatches 
of crepitations and harsh breathing, sooner or 


later, manifest more or less completely the 
ordinary signs of consolidation, dullness bemg 
associated with bronchial or tubular breathing 
and increase of vocal or cry resonance and 
fremitus. 

In some areas amphoric breathing with loud 
crepitations, bronchophony and a “ cracked* 
pot ” note may be obtained, suggestive of 
excavation. They are most pronounced when 
there is considerable bronchiolitis and peri- 
bronchial suppuration. It must be remem- 
bered, however, that sui^h signs do not neces- 
sarily indicate a cavity in an infant or a 
young child. 

The dullness in broncho-pneumonia is seldom 
so complete as in lobar pneumonia. A hyper- 
resonant note due to emphysema may be ob- 
tained over unaffected portions of lung, espe- 
cially at the apices. Recession of intercostal 
spaces with impaired percussion note and feeble 
breath-sounds may indicate collapse, and are 
moat commonly found at the extreme bases. 
Ill some cases the bronchitic signs are so loud 
as to mask all other auscultatory signs, though 
perhaps these may again be elicited after an 
attack of coughing. 

In the pseudo-lobar variety of broncho- 
jmeumonia the aggregated patches provide an 
area of dullness, considerable in extent, and 
in this area the clinical signs are then more 
defined and similar to those of the lobar form 
of the disease. There are, however, patches 
elsewhere on the same side or in the other 
lung, broncho-pneumonic in form. This pseudo- 
lobar variety is less often met with in secondary 
broncho-pneumonia than in the primary form. 

There may thus be found in a case of broncho- 
pneumonia many different and varying groups 
of signs over the lungs — (1) signs of bronchitis 
of larger and smaller tubes ; (2) signs of con- 
solidation at various depths and at various 
stages : these include fine crepitations with 
harsh breath-sounds, frank signs of consolida- 
tion,, signs of excavation and signs of resolution ; 
(3) signs of pulmonary collapse, and (4) signs 
of emphysema. 

Complications . — Pulmonary hronchiolecta’^ 
sis with multiple suppurative foci in the lung 
has been mentioned. A considerable abscess 
or gangrene is rare except in the aspiration 
or deglutition pneumonias. Want of resolu- 
tion and subsequent fibrosis of the lung some > 
times occur ; it is especially common in the. 
broncho-pneumonia complicating whoopuig- 
cough, and a considerable proportion of tSa 
examples of fibrosis and bron^iectasis 
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with in later years date from this disease in 
early life. 

Pleurisy occurs over larger suj)erficial patches 
of consolidation, but is not a })r()iiiinent feature, 
and is seldom detected during life. Kffusioii, 
whether serous or purulent, is much less com- 
mon than in lobar pneumonia. 

Cardio-vascular complications - The strain 
upon the right heart imposed by the embar- 
rassed respirations and by the hindrance to 
pulmonary circulation often leads to right- 
heart dilatation. The dullness increases to 
the right, and is a(‘coni])anied by he])atic 
enlargement, visible engorgenuMit of the neck 
veins and increase of the cyanosis. The effect 
of toxaemia on the heart-muscle is seen ])y 
feebleness and rajndity of the pidse, and in 
severe cases by attacks of ])allor, during 'wlii<-h 
the pulse is almost imperceptible or tempor- 
arily lost. Recovery may ensiK' in a case in 
which these jjhenomena occur, but they are 
indications of a very grave cojiditioii. 

Nervous complications. — In some casi‘s, esjx*- 
cially in infants, the. respirations become 
cyclical, periods of apnoxi, in which tli(‘. colour 
becomes worse and the j)ulse slower, being 
interposed. The res]»iratory rhythm may be 
Cheyne-Stokes in kind, or the respirations may 
merely be grouped. During an a])na>ic phase 
the pulse may not be felt, and tiiis sign, to- 
gether with lividity, cessation of tlio respira- 
tions and stupor, seems to ])ortond the end. 
Breathing then starts again and improvement 
follows. Such cases may terminate favour- 
ably, though the outlook seems devoid of 
hope. These attacks, and ])Ossibly also tho.se 
of sudden pallor, apjK^ai- to be bulbar in origin. 

Drowsiness d(‘epening to coma, and con- 
vulsions, are generally late events in a fatal 
case. 

In adults actiA-c delirium Avitli a tendency to 
get out of bed, and delirium of a low mutter- 
ing type, occur in severe cases. Suicidal 
tendencies are not very unusual. During the 
epidemic of influenza in 1917-19 the waiter saw^ 
three cases of cut-tliroat in as many days in 
delirious broncho-jmeumonic j)atients. Deliriujji 
tremens is an occasional complication. Menin- 
gitis is not common. 

Alimentary-tract complications. — Diarriia^a 
is a serious complication in infants, and often 
the immediate cause of death. Vomiting is 
also commoner in children ; it is of less moment 
and often decidedly beneficial by helping to 
clear the air-passages of muco-pus. Flatulent 
iiiateniidon of the stomach and intestines may 


hamper breathing considerably. Infection of 
the naso-pliarynx with ])rofiise ]jurulent dis- 
charge; from the nose is often seen in children ; 
there is considerable danger of extension of 
the infection along the Eustachian tubes and 
the production of otitis media. Suppurative 
or gangrenous ]mTotitis is an occ.asional com- 
plication in adults. 

Diagnosis.— From sm])k hrovcMtis there 
is usually little difficulty. Broncho- jmeumonia 
is accompanied by a liigher temperature and 
greater toxaunia. The jiatient is more ill than 
in broncliitis and the dyspnoea is generally 
more urgent. The sharj) cre])itations audible 
over the lung arc charact(;ristie, even though 
no ar(‘a of dullness or bronchial breathing is 
detected. Much of the diflieulty has arisen 
in conn<‘xion witli so-called “ capillary bron- 
chitis,’’ which is really a variety of bronebo- 
juieumoniu. In old and feeble subjects and in 
marasmic infants absciKH? of fever may cause 
tlie ]>neimionia to be overlooked. 

The. chief differences betw'(‘en secondary 
broncho-jmeumonia and lohur ])neHinonia may 
be given in labulaJ’ foi in {sac ]>. D83). 

Lobar ])ncumoiua is sudden in onset, defined 
in cour.se and a})ru))t in termination, while 
secondary broncho-])neumoiua is more gradual 
in onset, has an indefinite and oft(‘n protracted 
course and ends gradually. The symptoms of 
tlie former are mainly tiiose of toxaJFiiia ; those 
of the latter aie largely due to mechanicsal 
iji tej'f erence Avith aeration. The pliysical signs 
in lobar juicumonia are those; of one or more 
large* areas of eonsolidaiion, lobar in distribu- 
tion ; in broncli()-j)neuuionia the consolidation 
i.s ])ut.c]iy and bilateral and its signs are irregu- 
lar and ofte;n ill-marked and accompanied by 
evidences of bronchitis. 

In old j)aticnts and in others wdth lulling 
circulation it may lx; iinpossible to distinguish 
between the two diseases ; the signs of lobar 
juieuiuonia may be ill-defined and the reaction 
to toxamiia ahnost lacking, wdiile axlcma of 
the lung jrt'ovidcs rales or rhonchi in abundance. 

The diagnosis between tuberculous and non- 
iuhcrculous broncho-imeumonia is attended with 
gr(;at diliiculties and may be impossible, especi- 
ally in children. In adults the aspiration and 
deglutition varieties are not likely to be con- 
fused with t uberculosis ; in children it may 
not be possible to say whether a patchy con- 
solidation following measles or whoojung- 
cough is tuberculous until the autopsy. Dis- 
covery of tubercle bacilli in the 82 )utum settles 
the diagnosis, but sputum is not alw^ays 
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Diagnosis between Lobak Pneumonia and Secondary Broncho -pneumonia 


Lobar Pneumonia 

Rare under 2 years. 

Sudden in onsc't. 

Generally a primary disease. 

Often attaeks patients in robust health. 

Tomperalure risers abruptly, is maintained, 
and generally ends by crisis. 

Breathing shallow and jiainful and larg(;1y 
abdominal, dyspnoea less urgent and 
orthopniea rare. 

Signs of eonsolidation lobar in distribution. 


Bronchitis absent (;linically. 

Sputum tenacious and rusty. 

Duration 5-10 days, and relapses rare. 

Complications : emiiyenia and jmouTnoeoeeal 
infection elsewhere prone to occur. 


Secondary Broncho-pneumonia 

Common under 2 years. 

More gradual onset. 

Preceded by bronchitis and generally second- 
ary to other diseases. 

Prone to attack tho feeble and weakly at 
both extremes of life. 

Temperature rises gradually, is irregular, and 
falls by lysis. 

Dyspnoea obstructive in type and laboured; 
aceossory respiratory muscles in action; 
orthopna'-a common. 

Signs of consolidation patchy, bilateral, and 
often ill marked. The patches in diherent 
stages of development. 

Bronchitis well marked. 

Sputum more abundant, and purulent or 
muco-purulent. 

Duration indefinite ; often protracted and 
marked by relapses. 

Empyema and generalization of infection 
rare. 


obtainable. Aggregation of tho consolidation 
at the ajjices and a ri'gularly remittent tempera- 
ture favour but do not denote tuberculosis. 
In the tuberculous form thcrii is generally 
more rapid loss of flesli. A family history of 
tuberculosis, or the iirosence of tuberculosis in 
the house, may help in the differentiation. 
Replacement of signs of consolidation by signs 
of softiming, with (‘xcavation in the dull areas, 
lioiiits to tub(‘reulosis. 

The form of tuberculosis most nearly resem- 
bling secondary broncho- pneumonia is acute 
general tubmen losis, in which the lungs are 
studded with miliary tubercles. The signs in 
th(‘. lungs are practically identical. As a rule, 
the toxaemia is more pronounced in this form 
of tuberculosis and 2>i’o«tration occurs early, 
before the occurrence of obstructed breathing, 
whereas in broncho-pneumonia the prostration 
follows a period of increased respiratory efforts. 
The detection of tuberculosis elsewhere, as, 
for example, choroidal tubercles, may establish 
the diagnosis. 

Prognosis. — Broncho-pneumonia is one of 
the most serious infective diseases, and is fatal 
in about half the cases ; if one excludes primary 
broncho-pneumonia the mortality is probably 
considerably higher. The aspiration and de- 
glutition pneumonias arc especially dangerous, 
and in them a fatal termination is usual. 


Age is an important factor. Under one year 
the mortality-rate is about 80 per cent. ; at 
the other extreme of life the disease is generaUy 
fatal. 

Previous health.--- Marasmic, feeble infants 
and those with epidemic, diarrhma, and adults 
debilitated by Bright’s disease, cancer, tubercu- 
losis, diabetes, etc., usually succumb. Bronoho- 
jineumonia affecting a jjatient weakened by 
influenza or typhoid fever or following an 
operation is particularly dangerous. In a 
child, rickets renders the outlook more serious 
since it seriously hampers the respiratory 
efforts. The broncho-pneumonia which com- 
plicates diphtheria is very ominous, and that 
comidicating whooping-cough but little less so. 

Toxsemia. When the toxsemia is profound, 
so that prostration and stupor occur almost 
from the onset of the disease, death is to be 
expected. In such cases the pyrexia is often 
slight, and may be lacking. The same is true 
when the patient is too feeble to react to the 
disease. 

Freanent relapses indicate a good resistance 
to the infection, and such cases may end in 
recovery even after a duration of some months. 
Each relapse, however, exhausts the child’s 
strength, and the relapsing type is theaWfore 
necessarily of serious import. 

Extent of Inng 

iM 
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extensive consolidation of both lungs increases 
the gravity of the disease. One large area 
with little consolidation elsewhere is less serious 
than are several small areas in both lungs. 
Particularly fatal is the miliary form, in which 
great difficulty in breatliing and severe toxaemia 
are acex)mpanied by signs of bronchiolitis. 

Symptoms and complications. — (Cyanosis, stu- 
por, great pallor, convulsions and diarrhom 
are all serious symptoms, and render the out- 
look relatively grave. A rapid, feeble pulse, 
quickening as time goes on, is a warning of 
danger. Cessation of coughing, with accumula- 
ting moist sounds in the air-j)assages, presages 
a fatal issue. The combination of lividity, 
stupor, delirium, ])lucking at the bedclothes, 
cold sweats, and noisy breathing indicates that 
the end is approaching. 

Prophylazit.- The most effective ])reven- 
tion of the common form met with in children 
is proper care during convalescence after the 
specific fevers, es})ecially mcasl(‘s and whooping- 
cough. Too little care is j)aid as a rule to 
these diseases, the child often being allowed 
up almost directly after the fever abates. The 
lungs should be examined carefully from day 
to day, and the j)atient not allowed up for at 
least a week after all bronchitic signs have 
disappeared. In weakly and marasmic in- 
fants the occurrence of catarrhal signs in the 
bronchi should always be regarded as a possi- 
ble precursor of broncho- pneumonia, and the 
infant be confined to its cot in a warm room, 
and cxjK)S(d as little as j:ossil)l(‘. J\rsons 
suffering from a “ feverish cold ” and from 
influenza should forthwith take to their beds, 
and remain there until at least a week after 
the temperature has dro])ped and the signs of 
catarrh have diHaj)2)eared. 

Attention to the mouth, nose, and throat 
during specific fevers will do much towards 
lessening the risk of broncho-jiueumonia. 
Similarly, before surgical procedures, oral and 
naso-pliaryngeal sepsis should be dealt with 
whenever possible. This is ])articularly im- 
portant when tracheotomy or laryngotomy is 
a stage in the operation. 

Broncho-pneumonia as a complication of the 
acute specific fevers of childhood, especially of 
measles and whooping-cough, should be rc- 
j^rded as a conta^ous disease demanding 
isolation. There is little doubt that when it 
arises under these conditions its virulence is 
greaf^y enhanced, and it is readily transmitted 
to other children in the same ward or room. 

In this eountiYi with its rapid changes of 


climate, there is no question but that the 
habit, seen chiefly among the poor, of leaving 
the legs of young children almost bare is con- 
ducive to this disease. 

Treatment. — The general treatment is simi- 
lar to that of lobar pneumonia (p. 574). Rest 
in bed, a warm room, warm clothing and abun- 
dance of fresh air are indicated. Treatment in 
the o])en air is satisfactory if the weather is 
equable and the patient is kept sufficiently 
warm in bed, but no i)rocedure which requires 
exposure such as 2)hysical examination should 
be undertaken except in a warm room. Treat- 
ment on a balcony or in the garden is 2)articu- 
larly valuable in tlie obstinately relai)sing 
cases, and often effectually stems the relapses. 
When treatment is undertaken indoors, which 
is usually the only method ])ractieable, the 
windows should be kept 02)cii day and night, 
the bed being screened from draughts where 
necessary. 

Mueb (sontroversy centres round the steam 
kettle and tent, and they have largely gone out 
of use. Though generally unnecessary and 
often inadvisable, they are valuable under 
special conditions. When there is difficulty in 
breathing in tlic (‘arly stages, with dry catarrhal 
signs in the lungs and a frequent, j)ainful and 
harassing cough causing loss of sleep, the re- 
lief they afford is incontestable. The steam 
kettle should not be (‘m2)loycd for longer than 
about half an hour at a time, and care should 
be taken that the temperature of the room is 
not allowed to fall, lest the resulting cold 
damp air more tlian counteract the good effect 
of the steam. When the rale,s be(;oine moist 
and the air-]>assageH are laden with mucus 
and 2>us, the steam kettle and tent should be 
abandoned. 

])uriiig the early stages, too, when the 
bronchial mucous membrane is dry and ex- 
|)ectoration absent, light 2)oultice8 or tur23en- 
tine stu2>es are of great value in relieving dis- 
tress and in controlling the 2>ain^iii cough. 
(Hentle rubbing of the chest with a liniment 
containing turpentine, 1 regard as distinctly 
beneficial ; the sense of warmth gives comfort 
and slee2) to the 2)atient, and i)08sibly also in- 
halation of the fumes is not without benefit. A 
suitable liniment consists of equal j)arts of lini- 
mentum terebinthinee and olive oil. Warm 
jjacks and warm sponging are very valuable 
jjrocedures, reducing restlessness and pro- 
moting sleei). 

The diet is necessarily a fluid one, for the 
mastication and swallowing of solid food are 


584 



PNEUMONIA 




distressing to the patient, and gastric and in- 
testinal disorders are serious complications 
which should be kept at arm’s length. Milk 
will form the staple diet during the acute 
stage ; it may be peptonized, citrated, or 
diluted with barley water. In young infants 
albumen water only, or veal or chicken tea, 
should be given if there is want of appetite 
or looseness of the motions. The demand for 
fluids should not be ignored, and water or 
barley water or, in the case of adults, lemon- 
ade may be given freely. When the appetite 
is good the milk may be thickened with a patent 
food or groats, or, in the (jase of older children 
or adults, eggs may be stirred in. 

Medicinal. — Expectorants are useful, but 
they must be employed rationally in acc-ordance 
with the bronchial signs. In the early stages, 
when the rales are f(;w and dry and expectora- 
tion is difficult or absent and accompanied 
by a harassing (;ough, diluent saline expector- 
ants, such as ammonium carbonate or chlor- 
ide, ammonium acetate and potassium citrate, 
are most benefiiual. Ipecacuanha wine may be 
addcid at this stage. Later, when abundance 
of moist rales make their appearance, stimu- 
lant expectorants, such as squills and senega, 
arc indicated. Should the accumulation of 
muco-pus become excessive, so that breathing 
is increasingly asphyxial and cyanosis deepens, 
an emetic is called for, especially in the case 
of children, but should not be employed if the 
heart is feeble or collapse threatens. The old- 
time administration of a drachm each of 
ipecacuanha and antimony wine seldom pro- 
duces emesis nowadays, possibly because of 
their greater purity ; apomorphine hypoder- 
mic.ally gr.) is more certain. Belladonna 
is a useful drug when bronchial secretion is 
abundant, for it lessens the exudation, gener- 
ally diminishes the coughing, and stimulates 
the respiratory centre. It may be employed 
in the form of the tincture (3-10 min. every 
four hours according to age), or hypodermically 
as atropine (5-10 min. of the injection for 
adults). In infants it is advisable to use the 
injection diluted to 1 in 4. When belladonna 
is employed its therapeutic effect should be 
watched carefully, and if it increases the 
patient’s discomfort by drying up the mouth 
and bronchial secretion, administration should 
be stopped. Paregoric or heroin often allays 
the troublesome ineffectual cough ; these drugs 
must be employed with caution, and are contra- 
indicated if the bronchial tubes are filling with 
muco-pus. 


The state of the oirculatioii requires Tety 
careful watching. There is no drug so Yuhi* . 
able for warding off or combating failiue as 
strychnine. Its employment should not be 
deferred too long. Within the first few dajrs 
it may be given by the mouth as the tincture 
of nux vomica. When signs of impending or 
existing failure are present it should be given 
hypodermically as the injection (5-10 min. for 
an adult or 1-4 min. for a child) every four 
or six hours, and may be pushed imtil reflexes 
become exaggerated. Digitalin or strophan- 
thin may be combined with the hypodermic 
injection of strychnine. 

Alcohol, in my opinion, is of considerable 
value, whether its action be that of a direct 
cardiac stimulant or whether it acts chiefly by 
sparing the tissues or cutting off peripheral 
stimuli. It is especially indicated in the pre- 
sence of restlessness and loss of sleep, and is 
also particularly useful in feeble infants and 
old people, whose vitality is low and whose 
powers of digestion and absorption are slight. 
For children 10-30 minims of brandy according 
to age, and for adults half an ounce of whisky, 
may be given every two or three hours. (While 
these spirits remain at war-time strength, 
double this quantity is required.) 

When engorgement of the right side of the 
heart becomes manifest, depletion is called 
for. It is best attained in children by the 
application of three to six leeches over the 
right lower ribs, reinforced by fomentations if 
necessary, and in adults by venesection. Ex- 
cellent results in sueffi cases follow the removal 
of quite small quantities of blood (5 ounces in 
adults) ; improvement in colour and in breath- 
ing, and sleep are thus obtained. 

Anoxaemia plays so important a role in 
broncho-pneumonia that the use of oxygen in- 
halations is based on a sound foundation. The 
combination of alcohol and oxygen, procured 
by bubbling oxygen through absolute alcohol 
contained in a wash bottle as recommended 
by Willcox, is of undoubted value. It may be 
administered continuously for ten minutes at 
the first application and thereafter for five 
minutes every half-hour or hour as indicated. 

The highly infective condition of the mouth 
and naso-pharynx should not be ignored, but 
should be attacked by antiseptic lotiona, aueh 
as listerine, borol (1 : 4), or carbolic acid (1 ; 

It is a possible source of reinfection and a 
frequent forerunner of persistent pumlfllt 
rhinorrhosa or otitis media. 

The gradual invasion of new areas 
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and the frequent occurrence of relapses in a 
patient who is gradually losing strength call 
for great pertinacity and attention to detail on 
the part of the medical attendant. In no disease 
are his acumen and resource more tried ; hut 
it can be said also that in no disease are his 
ministrations more amply rewarded. 

In convalescence the patient must be safe- 
guarded from chill and exposure ; too early a 
return to ordinary life is a common danger. 
Reviving appetite demands a liberal dietary. 
Iron and general tonics are indi(;ated. In tho 
case of children the iron may usefully be com- 
bined with cod-liver oil or malt. Parrish’s food 
or collosol ferromalt is valuable at this stage. 
A sojourn for three months in a sunny climate 
or at the seaside should be procured whenever 
possible. This is osj^ecially imj)ortant in the 
case of children, in whom incomplete resolu- 
tion and tuberculosis of the mediastinal glands 
or lungs are very liable to supervene. 

Fredeiuck Langmead. 

PNEUMONIC PHTHISIS (.see Pulmonary 
Tuberculosis). 

PNEUMONOCONIOSES. — Tlie various 
forms of inflammation, acut<^ or chronic, 
which affect the lungs as the result of dust 
inhalation are known as the tmeumonoconioses 
(a term of Greek origin, trcfiy/uwc, lung, and 
k-di'ic, dust). The subject may be dealt with 
by grouj)ing known facts either according to 
various kinds of dust, cjr ac(‘ording to tbe 
diseases which result. The latter method, 
which, from tin; medical point of view, is tlie 
more scientific, is followed here. Tlie diseases 
of the lungs which have Ixuni recognized to 
follow upon inlialation of different dusts are, 
asthma, bronchitis, pneumonia, and dust- 
phthisis. 

Asthma. — This term, which iiidicat(^s a train 
of symptoms rather tlian a pathological disease 
entity, has been somewhat loosely used in 
relation to dust troubles. In this connexion it 
should be confined to the occurrence of spas- 
modic asthmatic attacks associat'd with (i) 
exposure to a peccant dust and ceasing on 
leaving the dusty atmosjihcro ; (ii) immobility 
of the diaphragm ; and (iii) over-action of the 
superior intercostal and extraordinary muscles 
of respiration. It should not be applied to the 
shortness of breath on exertion exhibited by 
the subjects of advanced pulmonary fibrosis ; 
this latter form of dyspnoea is not set up by 
e]Q>osaze to dust, during an attack the action 


of the diaphragm is noticeable, while the other 
respiratory muscles are immobile. True dust- 
asthma has been best described among flax- 
he(^klers and cotton-strippers ; these workers 
us(‘d to be exposed to the inlialation of dust 
composed of vegetable husk (flax and cotton), 
and the condition, though less marked, may 
occur among other operatives exposed to dusts 
of similar origin, such as wood bark, jute, and 
the hard(‘r woods. Gust-asthma takes from 
five to twemty years, according to the idiosyn- 
crasy of the worker, to develo]). An individual 
affected then presents the well-known apj)car- 
ance of a chronic asthmatic., with rounded 
shouhb'Ts, emaciated frame, ])ro]ninent eyes, 
and laborious wheezing res2)iration. At first 
th(^ operative is only troubled on starting 
work on Monday, and gets bett(‘r as the week 
l)rogresses ; but as yc^ars go by the trouble 
extends later and later into the week, until he 
is comi)elled to seek other eni])loynient. 

Asthma seldom appears on death ecrtifi(;ates, 
but in the past cottou-stri 2 )pers have suffered 
a higher mortality from pneumonia and bron- 
chitis than other cotton operatives. Differen- 
tial diagnosis of astlinia du(5 to dust is only to 
be made through the history of the case and 
knowledge of the exact industrial exposure of 
the patient. The presence of the i)ee.cant dust 
in the sputum may be of assistance. 

(.’arefully devised nuithods of dust removal 
have, almost abolished this trouble from the 
textile industries. Its oecnirrence in tlus 2 )ast 
has, liowever, indicated its causation and 
origin, so that mild eases in these and other 
industries can be r(*cognized and steiJS taken 
for their jm'.vention. 

True dust-astlima has not Ix'cui di'scribed as 
associat(‘d with the inhalation of any other 
form of dust than those mentioned above. 

Dust-bronchitis. — Bronchitis as caused by dust 
stands par excellence first among the pneumono- 
(•■onioses. Dust which causes any other form of 
resj)ii‘atory disease also causes bronchitis. Its 
imjiortane.e, however, is liable to b<i overlooked 
because (i) dust-bronchitis is indistinguishable 
clinically from bronchitis due to other causes j 
and (ii) it is a comjflaint which advances slowly 
and, though causing inca])acity, docs not cause 
much mortality during the working j/eriod of 
life. When comparative morbidity statistics 
for different occuj)ations are available, this 
disease will stand out us the chief cause of 
invalidity in dusty occui)ations. Certain forms 
of dust undoubtedly, by over-stimulation of 
the bronchial mucosa, sensitize the air-|>assages . 
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to niicrobic invasion. Among these dusts are 
quartz, flint, dust of sandstone, vegetable 
husk of cotton, flax, jute, and hemp, certain 
hard woods, emery, glass, slag-wool, and basic 
slag. The common ])ro])(‘rties of these materials 
are, (i) su(ili brittleness as leads them to break 
into fine dust ; (ii) insolubility in the normal 
secretions of the air-passages ; and (iii) non- 
])lastie, i.e. non-colloidal structure. Dusts 
which have not been found associated with 
bronchitis are pure coal dust, plaster-of-paris, 
alabaster, limestone, ])ure clay, clement, and 
dusts of animal origin siicli as bone, h'athcr, 
and horn. 

TIk; role play(‘d by dust in irritating the 
walls of the larger air-passages is more con- 
spicuous than the j)aTt j)layed by subsequent 
microbic infection, although both contribute 
th(‘iT quota in establishing a condition of 
chronic bronchitis. When ])resent in an indi- 
vidual in whom dust-inhalation has causc'd 
])uliuonary fibrosis (.see below), or the barnO- 
shapiid cbest ty])ical of asthma, the physical 
signs of these conditions may indicate the 
connexion b(?tw(Mm diust-inhalation and the 
disease. Otherwisc’i a diagnosis of pure dust- 
bronchitis cannot be made from stinly of any 
particular patient, but knowledge of cx[)osure 
to dust and of the known (ilfect of this dust in 
causing bronchitis will assist, especially if the 
dust in (juestion is found in the spxitum. 

The degeneration of the bromdiial mucosa 
and tlie condition of em])hys(‘ma which occur 
coincide with those descrilx'd for ordinary 
bronchitis elsewlicre in this work and require 
no rejxdition here. .\ft(*r death, dust particles 
will not often be detected ; for the disease is 
slow in its nature, caii.siiig prolonged incaiiacity, 
and recent exposure to (lust-inhalation must, 
tlierefore, lx? cxc(‘ptional. 

Dust- pneumonia. -Tin* infiuence^ of dust- 
inhalation in causing pneumonia is not suffi- 
ciently a])preciated. Even those who hold that 
this disease is a general fever with local })ul- 
monary manifestations, must allow that the 
local manifestations indicate the locus mmoris 
resistenivr especially affected by the disease. 
C(^rtain dusts, particularly that of basic slag, 
have been recognized to be associated with 
a high prevalence of ])neumonia among 
those who inhale them. Such dusts in order 
to reach the alveoli of the lungs (the site of 
jmeuiuonic manifestations), must be small 
enough to pass through the finer bronchioles, 
i.e. below 6 /x, in diameter; dusts larger than 
this only gain access to and affect the larger 


air-passages, when bronchitis resuHs. 
allowance for this question of size of partioles is 
made, all those dusts — and no others-^-^haoh 
are associated with the occurrence of dust- 
bronchitis are found also to be associated with 
a high prevalence of pneumonia. But in this 
disease the role jdayed by dust is less con- 
spicuous than that of the microbic infection 
for wliich it paves the way. 

The influence of dust, as described so far, 
may be summarized thus : Any influence 
whi(di interferes with the vitality of the air- 
passages intsreases the probability of microbic 
invasion, wludher that influence be alcohol 
impairing ciliary action, or cold, or traumatism, 
either acute, due to local injury, or chronic, 
due to dust-inhalation. In fact, the part 
])layed by dust is to stmsitize the air-passages 
to invasion. 

One dust has a peculiar influence in relation 
to pneumonia, viz. silica dust. Inhalation of 
this dust is in early years associated with a 
high prevalence of bronchitis and pneumonia ; 
in later years the ]:)revalence of bronchitis 
ixjrsists, but that of pneumonia is entirely 
replaced by phthisis. The reason most prob- 
ably is that silicotic fibrosis obliterates to a 
great extezit the alveoli and bronchioles which 
are the areas concerned in pneumococcal 
inflammation. 

Dust-phthisis {sec also Industrial Medi- 
cine). — This disease is the most distinctive of 
the jmeumonoconioses ; its study has led to 
rec,ognition of the. part played by various dusts 
in causing other respiratory diseases. The 
history of this condition, which is only known 
to occur among })crsons exposed to the inhala- 
tion of silica dust, probably dates back to the 
dawn of human industry. Human industries 
started in prehistoric factories for the manu- 
facture of flint implements, and the lineal 
occupational representatives of this industry, 
the flint-knappers of Brandon, have been 
shown to suffer to-day a terrible mortality 
from this disease, amounting to over 30 per 
1,000 per annum 

In other industries where this disease is 
X)rcva1ent, as for instance among grinders of 
metals or sandstone masons, the mortality 
ascribed to jxhthisis is often as high as 16 ’per 
1,000 living per annum, as compared with 
2*5 for other males ; while 50 per cent, of all 
deaths instead of 12 per cent, are ascribed to 
phthisis (the grouping under which daathi 
from dust-phthisis appear). 

Silica occurs in nature as flint, qmgU 
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sandstone and granite), quartzite (in ganister and 
buhrstone), rock-crystal, and quartzose sand. 

The path followed by particles of dust of any 
kind small enough to gain access to the pulmon- 
ary alveoli has been (slosely traced ; some, prob- 
ably the majority, encai>sulated in cells arc. 
returned to the bronchioles to be cxj^elled in 
sputum, but others arc drawn in through the 
pseudo-stomata into the lymph channels, when 
they are either de[)osited in the trabeculae of 
the alveoli, carried to the pleural surface, or 
removed to the lymph-glands. There is no 
evidence (unless massive experimental amounts 
are inhaled) that the ])resence of dust ]>articles 
in these positions interferes with jdiysiological 
functions : if tlie particles (;an be absorbed by 
the body fluids they quickly disajipear ; if 
- -they cannot be absorbed tlu'y arc more slowly 
elinxinated, either by being r('turiu‘d to the 
alveoli or by removal elsewhere ; the. ca])acity 
of the lungs for getting rid of dusts is consider- 
able. Only in the particular case of silica 
dust, if sufficient, is inhahMl ov(‘r sufficicuitly 
long periods, does a distinctive rt^action occur. 
First, due to the peculiar chemical ])ro]K'rties 
of silica, the parenchyma of the lungs is con- 
verted into fibrous tissue, when a jjatliological 
condition known as pulmonary silicosis results ; 
this stage in industry takes, on an average, 
nine years to develoj). 8(Mondly, tuberculous 
invasion of the damaged tissues takes place, 
when the (.ondition bcujomes one of tuberculous 
silicosis. The stage of silicosis b<‘iorc infection 
occurs is distinctive ; it depends uj)oii the 
gradual (jonversion of ])ortioiis of the lungs 
into fibrous tissut; with conij)lete obliteration of 
the alveoli and small air-passages. The change 
is usually bilateral ; it eomiiiences at the 
apices, S})reading downwards, and starts first in 
the pleural coverings, which become thickened 
and the site of firm pleuritic; adhesions. The 
patient after a time begins to find himself out 
of breath on exertion, and liis chest exi)ansion 
is found to be greatly diminislied. Uiajdirag- 
matic breathing is distinctive of the condition. 
Uncomplicated silicosis may advance until the 
heart is overtaxed in carrying on the pulmonary 
circulation, when oedema of the legs and ascites 
usher in a fatal termination from heart failure ; 
such cases are rare. Infection with tubercle 
usually intervenes and rapidly carries off the 
patient. The picture of ])ulmonary tuber- 
ddosis which results only differs from that 
more usually seen in so far as the fibrotic state 
uf the lungs invaded is peculiar ; haemoptysis 
vifl « zathei unusual complication. 


Here, as in the case of pneumonia and 
bronchitis, dust acts as a sensitizer to microbic 
invasion, but the action is a chemical one and 
is due to the formation in the parenchyma of 
the lungs of silicotic fibrous tissue which 
tubercle bacilli easily attack. One unex- 
plained characteristic of this form of tuber- 
culosis is that it shows an unusually low power 
of infecting contacts. 

Note, should be made that dangerous silica 
dust, when inhaled with fireclay dust, does not 
appear to be followed by tuberculous silicosis. 
The reason for this inhibitory action of fire- 
clay has not yet been asct'rtained. It should 
be noted also that the dust of silicates does 
not lead to the formation of silicosis. 

This (lis(‘aHe lias a legal importance, since on 
the Hand gold mines in South Africa it is the 
subject of a special comiKUisaticm scliciiie, and 
in this country it is being made a reason for 
compensation as the provisions of the. Work- 
men’s ('om])eusation (Silicosis) Act, 1918, are 
ai)j)lied to the different industries coiicerued. 

Conclusions.- 1. All dusts are not equally 
dangerous to inhale. 

2. Dusts are more injurious as their chemical 
comjiosition differs from that of the human 
body, or from tlie elements of which the body 
is normally coiiqiosed. 

3. Dusts which are dangerous exert their 
influence by sensitizing different ]>art8 of the 
respiratory system to microbic invasion. 

4. No dust of animal origin is known to be 
harmful . 

5. Dusts of liusks of vegetation cause trouble, 
which takes the form of asthma and is associated 
with a liigh mortality from jmeumonia and 
bronchitis. 

(>. Inorganic dusts if soluble in the fluids of 
the body are not barmful. 

7. Insoluble inorganic dusts set uj) inflam- 
matory conditions of the air-passages, giving 
rise to pneumonia and broiu;liitis. 

8. One form of inorganic dust only, viz. 
silica, not only gives rise to pneumonia and 
bronchitis but also causes the formation in the 


lungs of a form of fibrosis, known as silicosis, 
wliieh is particularly sensitive to attacks of 


tubercle bacilli. 


Edgar L. Collis. 


PNEUMOTHORAX.— The presence of air 
or other gas in the pleural cavity. 

Etiology. — Pulmonary tuberculosis proba- 
bly accounts for nearly 90 per cent, of the cases. 
It results e8|)ecially from acute phthisis, owing 
to the softening of a caseous mass situated 
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close to the pleura before protective adhesions 
have formed. Sometimes it occurs at a very 
early stage in patients who have had no sus- 
picion of pre-existing disease. Such cases are 
comparable with those in which haemoptysis 
is the first recognizable symptom of phthisis. 
In some instancies it is apparently due to 
rupture of an air vesicle from muscular .strain, 
but it is difficult, if not impossible, to exclude 
a small tuberculous lesion, unless, as may 
possibly ha])pen, an emphysematous bulla has 
ruptured. Even this must be very rare, as 
these bullae, fragile though they look, are well 
8upi)orted by the che.st-wall. A number of 
other di.s(;ases of the lung occasionally give rise 
to })neumothorax, e.g. a gangrenous or septic 
infarct, an abscess or hydatid cyst, and bron- 
chiectasis ; also the bursting of an empyema 
into the lung [sec EMrvEMA). Malignant dis- 
ease of the lung or of the oe,sophagus may 
produce it. It may also arise from external 
causes, as the result of a perforating wound of 
the (ihest or of a fractured rib wounding the 
pleura and lung. In such cases, however, a 
pneumothorax does not usually follow, because 
the force of cohesion between the two layers 
of the pleura is greater than the elastic trac- 
tion of the lung tending to separate them ; 
subcutaneous emphysema is a more likely 
consequence. 

Pathology. — The oi)ening from the lung 
into the pleural cavity may be the size of a 
jnn’s point only, or large enough to admit 
the tip of the little finger. It is generally 
clo.sed in a few days by inflammatory lymph. 
It may be quite free, or valvular ; in the latter 
case, air enters the pleural (;avity with each 
insj)iration, but is juevented from escajung 
during exj)iration ; it therefore accumulates 
under great pressure and causes correspond- 
ingly s(‘vere symptoms. When the pulmonary 
lesion giving rise to a pneumothorax is a very 
slight one, as in early tuberculous disease, 
in those cases in which it has apparently 
arisen from muscular strain, and when it is 
due to fractured rib, the air which enters the 
pleural cavity is filtered in its passage through 
the lung and rendered practically aseptic. In 
such cases, as soon as the opening in the lung 
has closed (and this may occur in a day or two), 
absorption of the contained air follows and in 
a few days the lung re-expands completely. 
When, however, as a result of the causal lesion 
many septic germs enter the pleural cavity, 
as, for instance, from the rupture of an old 
phthisical vomica, acute inflammation is set 


up and an efiusion follows, which may be etthif 
sero-fibrinous (hydropneumothorax) or puztt^ 
lent (pyopneumothorax). Should the germs 
be of a very virulent type, as in cases due to 
septic infarct, gangrene of the lung, or caHoer 
of the oesophagus, the pus may be excessively ' 
foetid. Many cases of pneumothorax, especi- 
ally those due to phthisis, are more or less 
localized by pre-existing pleural adhesions. 

Symptomatology. — The onset is usually 
sudden, with a feeling of something having 
given way, and severe pain in the side, especi- 
ally if inflammation is produced. There is 
dyspnoea, whicdi, in the case of a valvular 
opening and accumulation of air under pres- 
sure, may become intense, with cyanosis,, 
collapse, and fall of temperature. Later on, 
should pus form, an irregular pyrexia will 
probably develop. It is important to realize, 
however, that the symptoms may be com- 
paratively slight, perhaps quite unobtrusive, 
should the pneumothorax occur when the 
patient is already seriously ill, as in an ad- 
vanced stage of phthisis; or if the condition 
is localized. 

Physical signs. — The affected side is usually 
distended, and moves but little -if at all — 
with respiration ; the heart is displaced to the 
healthy side ; vocal fremitus is diminished or 
lost. If the air in the pleural cavity is under 
pressure the intercostal spaces may bulge and 
the liver or spleen be pushed down, according 
to the side involved. On percussion, the note 
is more or less tympanitic, but this may be 
less marked in cases of extreme distension. 
If effusion, which may appear in the course 
of a few hours, be present, there is dullness, 
which moves freely with every change of 
posture of the patient, like that of ascites, 
thus differing greatly from the dullness of an 
ordinary pleural effusion. A considerable quan- 
tity of fluid, as much even as two or three 
pints, may, however, be present with but 
little dullness in cases in which the diaphra^ 
is pushed down, for when the patient sits 
up the fluid lies in a cup-shaped depression 
formed by that muscle, and but little of it ia 
in contact with the chest-wall. Again, if the 
patient be examined in the recumbent position, 
it follows, from the free movement of the 
fluid, that when he is on his back there is 
resonance in front, and when he turns over 
on to his face the back becomes resewM^f r 
consequently it is easy to misa the 
altogether, unless it is &irly large. On amM^ 
tation, breath-sounds are usually absfl|i^^||||^ 
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pleural cavity is full of gas ; but if the opening affected side, instead of being over-distended, 
in the lung is free they may be extremely may even be somewhat contracted when there 
amphoric. Distant amphoric; breathing trans- is a ])erfecl]y free opening from the lung into 
mitted through the pneumothorax may also the pleural cavity ; and the respiratory inoye- 
bc heard if the lung is not collapsed com- ments, instead of being diminished or lost, 
pletely but expands a little with insjnration. may be quite free, air passing directly in and 
In such cases the voice and cough-sounds may out of the pleural cavity without distending the 
also be amphoric or metallic; in charac;ter. lung. When the patic‘nt is first seen at a com- 
Lastly, three special signs arc; often though parativ^ely late stage, dullness rather than 
by no means invariably present : (a) The ‘‘ bell hyj)er-resonanc;e may be the most marked 
or coin sound ” produced by percussing a coin feature on percussion, and the presence of a 
apposed to the affected sicic of the chest by large effusion may be diagnosed quite cor- 
another coin, while the observer listens ovc‘r rec;t]y while the ])neumothorax is overlooked, 
another part of the ])leiiral cavity ; a charac- In some cases, as alrcuidy mentioned, breath- 
terifitic, clear, ringing sound or metallic echo sounds and voice-sounds are altogether absent, 
(bruit d^airaiv) may be heard, (h) The “ sue- whilst in others there is amphoric breathing 
cussion splash,” a sound produced by fluid and bronchojdiony. Lastly, the three special 
splashing in the pleural c;aviiy when tlie patient auscultatory signs previously described, though 
is gently shaken ; hemee obtainable only when very significant, rarely occur together, and, 
an effusion is present, and more rc*adily with although one of the three can usually be 
clear fluid than with jnis. (c) The “ metallic detected, no single one is absolutely pathog- 
tinklc^,” a pc‘culiar echoing sound like that ])rc)- nomoaic. The coin sound may be heard over 
duced by a drop of water falling in a cave or a large cavity, the suc;f;uHsic)n splash may be 
grotto, due probably to the Inirsting of bubbles obtained shortly after a ]>atient with a dilated 
in a large s])ace filled with air. stomach has drunk some water, and the ine- 

Diagnotis. — This may be c‘xceeding]y easy ; tallic tinkle is a very inconstant ])hcnome- 
when, for instance, a patient is taken suddcmly non. liecognizing these diflic;ulti(‘s, it is wcdl to 
ill with sev<;re dysj)ncx;a and a sharj> pain in the note those fc‘aturc;s which are most reliable* in 
side, and on examination the heart is found arriving at a diagnosis. Disidaccuueiit of the 
much displaced, one side of the chest fixed heart is ]>articularjy imjuntant, but is some- 
and over-distended, with a hyper-resonant per- times very difficult to make sure of, for the 
cussion note? and no breath -sounds, the diag- iiufuilse may be feeble or imj>c‘rcej)tib]e and 
nosis is j)erfoctly obvious. Yet the very fact the cardiac dullness masked by over-distension 
that diagnosis is sometimes such a simple of tlie healthy lung. A hyper-resonant i)er- 
matter renders mistakes all tlje juorc^ easy to cussion note is always |)rc;senL to a greater or 
make in less straiglitforward cases. In a large lc?ss extent, and its limitation to one side 
proportion of patients the history, the syiu])- sc*rvc;s at once to distinguish it from the hyper- 
toms, and the physical signs are by no means resonance of emphysema. Shifting dullness is 
characteristic, Wlieii the j)neumothorax is most significant of the pn;sc‘nce of air and fluid 
localized, it is obvious that difficulties are together in the phmral cavity. The breath- 
likely to arise ; also when the (;ondition de- sounds, liowever much th(;y may vary in 
velops in one who is suffering from advanced character, an; always abnormal and obviously 
phthisis it may easily ])as8 unnoticed, the different from those heard over the healthy 
patient slowly sinking without showing any lung. Sometinu's radiography enables an imme- 
marked or abrupt change, and being so ill diate diagnosis to be made, especially when 
that no careful physi(;al examination is either fluid is j)resent, and by it the size of the effu- 
desirable or possible. sion can be det(*rmiiied with greater accuracy 

Even when a complete pneumothorax occurs tlian by any other metliod. 
in an individual previously in good health, it Sometimes it is difficult to distiiiguisli be- 
is remarkable how comjjaratively slight and tween a large cavity in the Imuj and a localized 
transient may be the symptoms if the other jjneumo thorax, but with the former there is 
Jung Im perfectly healthy ; so much so that the not likely to be any displacement of organs, 
possibility of pneumothorax may hardly be and the note is hardly ever definitely hyper- 
entert^ed. Another difficulty in diagnosis, resonant. A traunmt'w rupture of the diaphragm, 
ptx^pB the piost important of all, is the extra- with displacement of the stomach into the 
oi^tiiary variability in the physical signs. The pleural cavity, may give rise to physical signs 
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indistinguishable from those of a pneumo- 
thorax, the more so as the state of the patient 
may not admit of a very satisfactory examina- 
tion, and the accident may well be responsible 
for either condition. In doubtful cases, un- 
less the patient is ])Tofoundly collaj)sed, it is 
best to open tlie abdomen, for he can hardly 
be made worse by an exploration, and there is 
at least the ])ossibility that it may save his life. 

When the presence of a pneumothorax has 
been recognized, its cause has still to be con- 
sidered. Speaking generally, it may be said 
that unless some other fairly obvious cause is 
jucscnt the condition should be regarded as 
due to tuberculous disease of the lung. 

Prognoiis. — This naturally varies with the 
cause. So-called simple cases, apparently due 
to muscular strain, and occurring in patients 
pre.viously in good health, do well ; for, as 
already explained, no inflammation is set up 
and the air is compietedy absorbed in a few 
W(‘eks or even days. Siush patients,' however, 
must always remain susi)e(it of tuberculosis ; 
they are in much the same position as a man 
who has sufFer(;d from an unexplained pleurisy, 
or from an attack of haemoptysis for which 
no (sause can bo discovered. 

When pneumothorax forms in an advanced 
case of plithisis it is a not infreqiumt cause of 
death, oc(iasionally in a few hours or oven min- 
utes, if the other lung is much diseased and 
the jmeuinothorax develops rapidly and com- 
])letely, more often in a few days or weeks, 
the ])atient never really rallying, but going 
steadily down hill. Even if he survives, a con- 
dition of liydro- or pyo-pneumothorax often 
persists. On the other hand, there is always 
the possibility that the development of a pneu- 
mothorax may check or arrest the progress of 
the disease in the. compresse.d lung. When the 
(iondition is due to some sejdic disease the 
outlook is obviously very grave. 

Treatment. — In most cases the initial pain 
and shock first call for treatment ; hot fomen- 
tations to the side and stimulants may be re- 
quired, but a hy])oderiiiic injection of morphia 
is often the most effective measure. Should 
dyspnoea be great and persistent, and especi- 
ally if there are indications of a valved open- 
ing with excessive intrapleural tension, the air 
should be let out by aspiration or simply by the 
introduction of a small trocar and cannula ; 
the side afterwards may be fixed by strapping. 
In some cases it is desirable to leave the can- 
nula in situ for a time, covering it with an 
antiseptic dressing. 


If effusion occurs, a little of the fluid 
be drawn off with an exploring needle, to deter* 
mine its nature. If it is clear it may be re- 
moved by siphonage or aspiration ; but if 
after two or three withdrawals it continues to 
re-accumulate, as is often the case, it is well 
to leave it, or only to remove it should the 
quantity become very large. The same plan 
may be adopted even if it be purulent, so long 
as there are no indications of constitutional 
disturbance ; in such cases life may be pro- 
longed for some years. Should, however, 
definite symptoms arise, or should the pus be 
fmtid, the only course is to treat the patient 
as for an emi)yema and open and drain freely. 
Unfortunately, the lung is not likely to re- 
ex j)and, a large pus-producing cavity remains, 
and the ultimate prognosis is grave. 

J. Walter Carr. 

PNEUMOTHORAX, ARTIFICIAL (see 

Pulmonary Tuberculosis). 

POISONOUS FOODS (see Poisons and 
Poisoning). . 

POISONS AND POISONING — A poison 
is a substance which by its direct action on 
the mucous membrane, tissues, or skin, or 
after absorption into the circulatory system, 
can injuriously affect health or destroy life. 
This definition includes such substances as 
]R)wdered glass, metallic filings, etc., which 
would act mechanically as irritants if swal- 
lowed ; it also includes substances which are 
of a liarmless nature but which, by reason of 
the excessive quantity in wliich they are 
administered, or of the form in which they 
are given, may act injuriously on the body — 
for example, water at the boiling temperature. 

The administration of any poison with intent 
to murder or cause grievous bodily harm, or 
to produce a stupefying effect whereby some 
indi(;table offence may be committed, or to 
cause abortion, is regarded by the law as 
felony. 

Criminal poisoning — i.e. the administration 
of a poison with intent to murder or cause 
grievous bodily harm — ^is punishable by a very 
heavy sentence, and by death should a fatd 
result ensue. 

The administration of a poison with the 
intent to aggrieve, injure, or annoy is a mia^ 
demeanour, so that practical joking with 
poisonous substances is punkihabie by Um f 

The aale of poitont.— The sate oi 

to the public is carefully controlled 
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With certain exceptions it is restricted to 
duly qualified and registered pharmacists and 
to medical practitioners 

The Pharmacy Act of 1868 divides poisons 
into two groups. 

Part I includes the more powerful poisons, 
such as arsenic and its medicinal preparations, 
tartar emetic, all poisonous vegetable alkaloids, 
prussic acid, etc. For the sale of the sub- 
stances in this group registration of the sale in 
a jx)ison register before purchase is necessary, 
and the purchaser must be known to or intro- 
duced by some person known to the seller. 

Recently veronal, medinal, and similar sub- 
stances have been added under the title of 
“ diethyl barbituric acid and derivatives of 
barbituric acid, and all poisonous urethanes 
and ureides.” Other rtn-ent additions are lead 
plaster (diachylon), and preparations or admix- 
tures containing 0-2 })er cent, or more of 
morphine, or 01 per cent, or more of cocaine 
(ecgonine), or 0 1 per c(‘nt. or more of diamor- 
phine (heroin). 

Part II, with its recent additions, includes 
a large number of i)oisons such as carbolic acid 
or i)reparations containing more than 3 ])er 
cent, of it or its homologues ; chloral hydrate, 
chloroform, sulphonal, sulphuric, nitric, and 
hydrochloric acids, oxalic acid and its soluble 
salts, and preparations containing more than 
6 per cent, by weight of ammonia ; also car- 
bolic disinfectant j)reparations containing less 
than 3 per cent, of jjhenols, etc. 

The sale of poisons in Part II need not be 
registered, but all junsons in both Part I and 
Part II must be labelh*d wdth the name of 
the article, the word “ poison,” and the name 
and addre^ of the seller. 

Special Regulations have been made by the 
Secretary of State for controlling the manu- 
facture, sale, possession, and distribution of 
morphine, cocaine (ecgonine), and diamor})hine 
(heroin) and their resi)ective salts, medicinal 
opium, and preparations and substances con- 
taining not less than 0*2 per (*ent. of morjdiia 
or 0 1 per cent, of cocaine (ecgonine) or dia- 
morphine. 

The sale of poisonous substances such as 
arsenic or tobacco preparations used for agri- 
cultural or horticultural purposes is permitted 
by licensed persons who are not qualified 
pharmacists ; regulations for the sale of these 
substances are carefully laid down, and a 
renter of their sale has to be kept. 

The sale of cocaine and opium has been 
carefully regulated by the Cocaine and Opium 


Proclamation, 1916, in which all preparations of 
cocaine containing more than 01 per cent, are 
included. The sale of these substances to the 
public is prohibited exce])t by a medical pre- 
scription, which must be dated and signed by 
the practitioner with his full name and address 
and marked “ Not to be repeated ” ; the quan- 
tity of the medicine ordered is to be specified, 
the ])rescrii)tion is to be retained by the ])har- 
macist, and a record of it made in a special 
book kept for the purpose. 

Registered dentists and veterinary surgeons 
are })crraitted to order cocaine and opium 
under the above conditions. 

An Army Council Order (1916) under the 
Defence of the Realm Act controls the sale 
of narcotic drugs to any member of H.M. 
Forces (except regiKstered medical practitioners, 
dentists, or veterinary surgeons). The list in- 
cludes veronal, chloral, cocaine, eucaine, mor- 
phine, heroin, codeine, oj)ium, cannabis indica, 
sulphonal, and all preparations, derivatives, or 
mixtures of these. The conditions of sale are 
similar to those under the Cocaine and Opium 
Proclamation. 

Conditiont affecting the action of a 
poison* 1. The amount taken.— Usually the 
quantity of a })oison taken bears a relation to 
the effects produced ; exeseptions to this rule 
arc substances in which, owing to the quantity 
taken, vomiting occurs so that most of the 
poison is expelled. Oxali(5 acid and tartar 
emetic are examj)les. 

The term “ fatal dose ” when applied to a 
poison means th(‘, smallest amount which is 
known to have caused death in an adult. 
Frequently larger doses may be taken without 
death resulting, but much depends on other 
factors than quantity ; another clement is, 
of course, the treatment apjilied. 

2. Habit. — A tolerance of some poisons 
occurs after their repeated use, and in some 
cases very large doses, gieater than a normal 
fatal dose., may be taken without serious symp- 
toms developing. Examples of such drugs are 
morjdiine, oj)ium, cocaine, alcohol, and arsenic. 
In the case of some of these poisons their re- 
peated use leads to the development of the 
“ drug habit ” with all its pernicious symptoms 
and effects; 

3. Idiosyncrasy.— Some persons are exceed- 
ingly intolerant of certain drugs, which in 
moderate doses may cause in them dangerous 
or even fatal symptoms ; examples are sali- 
cylates and aceto-salicylic acid, which in some 
subjects have a severe cardio -depressant action'. 
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Quinine may orcasionally cause deafness and 
amaurosis in susceptible persons ; I have seen 
almost complete temiMirary blindness follow 
a dose of 15 gr. Belladonna, atropine, and 
arsenic are further examples. Perhaps the 
most striking instance of this idiosyncrasy is 
the toxic effect upon certain persons of ordi- 
narily harmless articles of food or of certain 
forms of pollen. 

4. Age. — Usually children are much more 
susceptible to the effects of a poison than 
adults. The dosage of drugs in the case of 
children has been fixed by a pharmacological 
rule, but exceptions to this are morphine, 
opium and its preparations, which are much 
more toxic than the rule would indicate. On 
the other hand, children tolerate belladonna 
prej)arations better than adults. Aged persons 
withstand poisons badly. 

5. State of health. — In disease drugs are 
usually much more toxic than in health, and 
this is especially so where the excretory organs 
are diseased ; for example, in lu'-phritis medi- 
cinal doses of such drugs as morphine, sal- 
varsan, hyoscirie, etc., often cause dangerous 
symptoms. In (jirrhosis of the liver there is 
a greatly increased susceptibility to thest? drugs. 

In some conditions associated with delirium 
or pain large doses of sedative drugs produce 
little effect, provided that the excretory organs 
are healthy. 

6. Mode of administration, etc. — If a poison 
is taken by the. mouth in solution it acts much 
more powerfully than if in an insoluble form. 
Thus, an insoluble pre])aration of arsenic may 
have little poisonous effecit (^ven in large doses ; 
similarly, strychnine given in hard pills has a 
much delayed action. 

The presence of food in the stomach has a 
marked influence on the effect of a poison. If 
the stomach is empty the effect will be rapid, 
particularly when the poison is in a soluble 
form ; on the other hand, if the stomach is 
full, considerable delay may occur in the action 
of the poison, as is well shown in acute arsenical 
poisoning. 

Poisons administered subcutaneously or intra- 
venously act more powerfully than when given 
by the mouth. 

When a poison is inhaled in the form of 
spray, vapour, or gas its absorption from the 
respiratory tract is rapid and the effect great. 
Poisons may be absorbed by the skin or mucous 
membrane of the vagina or rectum with fatal 
result. 

Evidence of acute poisoning. — 1 . The 

II — 2 M 


symptoms are usually sudden in onset. Wholi 
the poison has been taken in food or drin]|:, the 
interval varies with the kind of poison tadm. 

2. If several people take the same food ndzed 
with poison, all are affected with similar symp- 
toms. An exception to this rule occurs in 
bacterial food poisoning, the so-called ptomaine 
poisoning, in which only susceptible persons 
may be attacked. 

3. The analysis which should always be 
carried out in suspected cases will reveal tho 
presence of the poison in the food or tho 
medicine, and in the vomit, and probably 
also in the urine and faeces. 

Post-mortem evidence.— The post-mortem 
examination in cases of suspect^ poisoning 
should always be made in the most careful 
manner and every precaution be taken. A 
coroner’s order is necessary, and, should the 
case he one of suspected homicidal poisoning, 
more than one medical practitioner should be 
present. 

Tho examination should bo made in good 
daylight with suitable facilities. No disin- 
fectants should be allowed, since these are 
poisonous and may complicate the subsequent 
analysis if they come into contact with the 
body. No smoking should bo permitted, since 
this will interfere with the detection of poisons 
by smell. 

The examination should be a most thorough 
and careful one, every organ of the body, 
including the brain and spinal cord, being 
examined, so that any possible disease as the 
cause of death may be excluded. 

Special attention should be paid to the 
examination of the alimentary tract, and when 
the stomach and intestines are opened this 
should be done in clean dishes and none of 
their contents should be lost. A careful note is 
made of the presence of any signs of irritant 
or c()rrosive poisoning in the gastro-intcstinal 
tract, and also of signs of disease in any of 
the organs. 

A number of clean jars should be ready for 
the reception of the various organs, and should 
be duly covered, labelled, and sealed, and 
taken charge of by the person responsible for 
their care, a receipt being obtained. The 
organs that should be reserved for analyris are— - 
The stomach and its contents. 

The intestine and its contents. 

The liver, spleen, and kidneys. 

The heart and lungs, 

A portion of the muscle. 

The brain. 
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Any urine found in the bladder should be 
reserved. 

If arsenical or metallic poisoning is sus- 
pected, a piece of the femur should be reserved, 
and also portions of hair. 

In exhumation cases a portion of the soil 
adherent to the coffin should be kept for analy- 
sis, and special note made of the conditions 
of burial. 

No preservative of any kind should be added 
to any of the materials reserved for analysis. 

Conduct of the medical^ practitioner in 
a case of suspected poisoning.- The utmost 
tact and discretion is required. An incorrect 
accusation would involve the medical prac- 
titioner in very serious difficulties, while, on 
the other hand, he is responsible for the life 
of the patient and must take due steps to 
safeguard it. He will be wise to ask for a 
consultation with another sj)ecially qualified 
practitioner in such a case, and also to obtain 
permission for examination of the vomit and 
excreta, though he would be wise in (certain 
cases not to say what was the object of the 
analysis. He should insist upon nurses on 
whom he can rely being in attendance, and, 
when possible, the removal of the ])atient to 
a nursing home or hospital may be called for. 

The greate.st care must, of course, be taken 
to make no accusation of poisoning unless 
there is unequivocal evidenc/C. 

CUstification of poisons.— Poisons may 
be classified in many different ways, e.g 
according to tlicir chemical com])osition, their 
action on the body, their physical characters, 
etc. The following is a convenient and siinjde 
classification ; — 

1. Corrosive poisons are those that destroy 
by direct action the tissues with which they 
come in contact. They are the mineral acids, 
such as sulphuric, hydrochloric, and nitric 
acids ; the caustics alkalis, such as caustic soda, 
caustic potash, and ammonia ; carbolic acid ; 
metallic poisons, such as corrosive sublimate, 
sine chloride, and silver nitrate ; these latter 
will he considered under irritant poisons. 

It should be remembered that corrosive 
poisons in sufficient dilution lose their corro- 
sive effect and become irritants. 

2. Irritant poiaonB, by their direct action on 
the mucous membrane, set up inflammation. 
Examples are oxalic acid and its soluble salts, 
arsenic compounds, antimony compounds, most 
of the metallic poisons in solution, phosphorus, 
bromine, iodine, boric acid, etc. 

3. Qamral poisons act on the nervous sys- 


tem or other important organs such as the 
heart, liver, lungs, or kidneys without having 
any special irritant or corrosive effect. This 
group comprises the majority of poisonous 
substances, such as the vegetable poisons or 
their alkaloids, hydrocyanic acid and its salts, 
chloral, chloroform, alcohol, ether, and hyp- 
notic drugs (veronal, sul phonal, etc.). 

Among the liver poisons arc included tho.se 
which cause toxic jaundice — tetrachlorethane, 
trinitrotoluene, picric acid, etc. ; and among 
renal poisons are cantharides, turpentine, e.tc. 

4. Gaseous poisons include chlorine, carbon 
monoxide, carbon dioxide, etc. 

5. Poisonous foods, e.g. mushroonis, shell 
fish, and food contaminated with dangerous 
2 iathog<uiic bact('ria 

1. CoKRosivE Poisons 

Symptoms. — Corrosive 2 )oisons prodiuic 
severe symj)tonis immediately they are taken — 
a burning pain in the mouth, throat, and 
ce-sojAiagus, and ])ain referr(>d from the stomach 
and intestines. Vomiting occurs quickly, and 
the vomit contains blood which may be altered 
in colour by the action of the ])oison ; often 
also shreds of destroyed mucosa arc ))resent. 
Collai)se ocemrs early, and })erfoTation is com- 
mon, which, should the patient survive, is 
followed by signs of gcuieral |>eritonitis. 

An examination of the 2 )atie.nt will reveal 
signs of the corrosive action of the ])oison in 
the mouth and throat, and great tenderness 
will be present on ])alj)ation over the stomach 
and intestin<*s. Corrosive ])oi8ons, if swallowed 
in poisonous quantity, are usually fatal within 
twenty-four liours unless 2)Tompt treatJiicnt 
with a suitable antidote is adoj)ted. 

Should the j)atit‘nt survive tlio immediate 
effects of the jjoison, serious after-effects re- 
sult owing to the damage done to the ali- 
mentary tract ; in tlie case, of volatile corro- 
sive.s, serious imimonary complications often 
ensue. 

Post-mortem examination affords evidence 
of the destructive action of the poison on 
the mucous membrane of the mouth, throat, 
cesophagus, and stomach, and there is often 
extensive liajinorrhage in the underlying tissues. 

CORROSIVE MINERAL ACIDS 

Sulphuric acid (commonly known as oil oi 
vitriol) is used in various industries and in all 
chemical laboratories. It is a most powerful 
corrosive in the concentrated form, and may 
be taken internally, or be used for criminal 
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})iirpoRes pxtornally in the form of “ vitriol- 
throA^ing a not uncommon crime in France. 

Fatal dose , — 1 dr. has caused death in an 
adult, and half that quantity in a child. 

Owing to its dehydrating effect, blackening 
often occurs in the tissues with whi(;h it comes 
into contact. 

Hydrochloric acid (muriatic acid, spirit of 
salts) is used largely for industrial and chemical 
purposes and is a common article of domestic 
use. It is readily obtainable and is very 
commonly used for suicadal purposes. 

It is a inost dangerous corrosive, and 1 dr. 
has caused death in an adult. 

Nitric acid (aqua fortis) is used for industrial 
and chemical purposes and is another very 
dangerous corrosive, i)roducing characteristic 
yellow staining of the tissues with which the 
strong acid comes in contact (xanthoproteic 
rea(^tion). 

The vapour of the acid, if inhaled into the 
lungs, often produces an acute fatal form of 
pneumonia and thus j)rovides a common cause 
of death in nitric-acid })oisoning. 

Fatal dose , — 2 dr, have caused death in an 
adult. 

Other mineral acids, such as hydrofluoric, 
phos])hori(;, and suljdiurous acids, in concen- 
trated form produce similar efftK‘ts to the 
above. 

The treatment c)f ])oisoning by corrosive 
mineral acids consists in giving freely, and as 
soon as j)Ossible, such harmless alkaline remedies 
as magnesia powder, lime-water, sodium bi- 
carbonate, or chalk ; theses should be given 
freely. Plenty of egg-alburnon (white of egg) 
should also be administered, since it tends to 
neutralize the acid by forming a protein com- 
bination, and also has a soothing effect on the 
damag(‘d mucosa. The stomach should not be 
washed out, for fear of perforation. Pain is 
relieved by tlie free use of morphine hypo- 
dermically, and, after tlio swallowed acid has 
been inuitralized, food should he witiiheld by 
the mouth and normal saline given per rectum 
as freely as it can be retained. 

The vomit should be reserved for chemical 
tests. 

The presence of free mineral acid is shown 
by the blue colour that is given with congo-red 
imper, or by the red coloration with dimethyl- 
aniido -azo-benzene solution. The best test is 
Giinzberg’s {see Gastkic Contents, Examin- 
ation of). 

The particular acid present is detected by 
the usual chemical tests. 


caustic alkalis 

Caustic potash (potassium hydrate or potash 
lye) is a powerful corrosive, and potanium 
carbonate (salt of tartar) has a similar though 
less powerful effect. Both of these are used 
industrially. 

Fatal dose . — 40 gr. of caustic potash have 
caused death. 

Caustic soda (sodium hydrate or soda lye), 
also a powerful corrosive, is quite as dangerous 
as caustic potash. It is in common use 
industrially. 

Ammonia (liquid ammonia or spirit of 
hartshorn) is used largely for domestic and 
industrial purposes. Mixed with carbonate of 
ammonia it is sold as smelling salts. 

To its powerful corrosive action must be 
added the very injurious effect on the lung 
of its vapour, which gives rise to a broncho- 
pneumonia septic in type. 

Fatal dose . — 1 dr. of the strong solution has 
caused death. 

Treatment. — Harmless acid drinks such as 
diluted vinegar or lemon- juice or citric or 
tartaric acid should be given freely. Pain 
should be relieved by the free use of morphine 
hypodeTmi(;ally, and nourishment should be 
given not by the mouth but per rectum. 

The voynit is very alkaline to litmus paper, 
and should be reserved for the special chemical 
tests to determine the alkali present. 

CARBOLIC acid 

Carbolic acid (phenol) is commonly used as 
a disinfectant for domestic and surgical pur- 
})oses. Allied preparations, such as creosote, 
cresol, et(\, have a similar poisonous effect. 
Lysol is a combination of cresol with soap, 
and is similar in action to phenol. 

Pure carbolic acid is a colourless crystalline 
solid, liquefying with one-tenth its weight of. 
water, but the commercial acid sometimes 
known as “ carbolic ” is a black, thick liquid 
which becomes milky on mixing with water. It 
is sometimes stated that the higher homologues 
of phenol, such as cresol, are not poisonous. 
This is untrue ; they may be less poisonous, 
but they are nevertheless dangerous poisons. 

Carbolic acid and the allied substances have 
a powerful corrosive action causing necrosis of 
the tissues with which they come into contact, 
the superficial part of which has a whitish 
appearance, the deeper parts being dark red 
owing to resulting bssmorrhage into tUem^ 
This acid is one of the poisons most 
used by suicides, and owing to its oomuter 
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employment for domestic purposes accidental 
poisoning by it often occurs. 

The symptomt caused by carbolic acid are 
essentially those of corrosive poisoning, but 
owing to its local anaesthetic action vomiting 
may be absent and pain may be less pro- 
nounced. If death does not result from shock, 
the profound effect of the poison on the nervous 
system causes paralysis of the respiratory and 
cardiac centres, with rapid feeble pulse and 
stertorous breathing. Convulsions sometimes 
occur. In severe cases coma develops, and is 
usually followed by death. 

I’he urine is either completely sujjpressed 
or small quantities may be j)as,s(Hl containing 
oxidized products of j)lienol, sikjIi as hydro- 
quinone, which on exposure to air give it a 
dark brown appearance. 

Fatal dose.—l dr. taken by the mouth has 
caused death in twelve hours. Death has also 
resulted from the absor])tion of phenol by the 
skin, and from rectal injections of tlie drug 
in solution ; it oc^curs usually in from three 
to four hours after the taking of a large dose. 

Treatment. — The stomadi should be washed 
out by means of a soft stomach -tube with 
diluted saccharated lime-water or fresh lim(‘- 
water ; by this means the ])henol is converted 
into calcium ])hcuate, which is not poisonous. 

Sodium and magnesium sulphate in solution 
have been recommended as antidotes to car- 
bolic acid ; it is extremely doubtful, how(wer, 
if the convi^rsion of phenol into sulphocarbolates 
occurs by contact with the inorganic suljdiates 
in solution at ordinary t(miperatures. These 
sulphates, therefore, are not recommended as 
antidotes. 

Olive oil has been used in phenol poisoning. 
It may be an advantage to introducu*. into the 
stomach pint of olive oil, and after a few 
minutes to withdraw it by means of the soft 
stomach-tube, tlie stomach being then washed 
out with lime-water (»r weak sodium bicar- 
bonate solution. Olive oil dissolves idienol, 
and so may remove it from the stomach-wall. 
Unless, however, it is removed from the stomach 
the phenol will be absorbed with it on its 
passage into the intestines. 

General treatment, such as warmth, stimu- 
lants, rectal feeding, etc., is necessary to 
counteract the special symptoms arising. 

Tests. — The vomit, stomach washings, and 
urine should be carefully reserved for analysis. 

A delicate test is the white jirecipitate of 
tribrom-phenol that is given by the addition 
.pf bromine water to the liquid to be tested. 


previously slightly acidified with dilute hydro- 
chloric acid. 

2. Irritant Poisons 

The more important irritant poisons will be 
considered under this heading, but it niust be 
remembered that many of the general poisons, 
e.g. savin and c.antharid<^s, have an irritant 
action on the stomach and intestines in addi- 
tion to tlieir special action on important organs 
and nerve centres. 

Oxalic acid (H2C2O4.2H2O) occurs in colour- 
less crystals resembling Epsom salts and is 
very soluble in water. Salt of sorrel or salt of 
lemon is the quadrioxalate of ])otash (KU.C2O4, 
H2C.2O4, 2H2O) ; it is a wliite j)owder very 
soluble in water. Roth of thes(‘, substances 
are commonly used for domesti(5 purposes, 
e.g. for cleaning straw hats, removing ink- 
stains, cleaning brassies, etc. They are fre- 
quently the cause of accidental and suicidal 
jmisoning. 

Symptoms. — When oxalic acid is swallowed 
in solution the ty))ical symptoms of irritant 
]K)isoning are set up ; in addition the poison, 
when absorls'd, has a profound deiuessing 
action on the lieart and nervous system. An 
ac-rid burning taste is experienced and pain 
occ.UTs which is referred from the throat, 
oesophagus, stomach, and later j)o.ssibly the in- 
testines. \\)niiting is (‘ommon, the vomit being 
very aedd, giving th(‘, tests for oxalic acid, 
and often containing blood. Unless immediate 
treatment is ado})ted, colla])se speedily su|)er- 
venes, the ])atient be(>oniiug cold, j>ale, and 
faint, with a rajdd feeble ])ulse, and being in 
danger of death from sync.of)e. 

In some cases nervous symptoms such as 
tinglings and numbn(‘ss, jnuscular spasms, 
convulsions, delirium, and coma occur ; but 
these are uncommon. 

Owing to the ra])id absorjdion of the poison, 
death is likely to take ])Iac(^ rajiidly, say within 
an hour, but it may be delayed. 

Fatal dose . — GO gr. killed a boy of 16 in eight 
hours. 

Treatment. — Fresh lime-water or, better, 
the sacediarated lime-water, which is fifteer 
times as strong, should be given in larg( 
quantities mixed with calcium carbonate ii 
the form of chalk or whiting. Chalk anc 
whiting are useful antidotes, but, being in 
soluble, do not act quickly enough alone 
Ceiling plaster — a mixture of calcium carbon 
ate and sulphate — may be given, made into 1 
cream with water. 
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Since oxalic acid has only slight corrosive 
action the stomach should be washed out 
immediately if no antidote is at hand. 

It is best to give the antidote freely if imme- 
diately available, after a few minutes to wash 
out the stomach thoroughly with a soft stomach- 
tube and funnel, and finally to introduce a 
pint of lime-water made into a thin cream 
with an ounce of chalk, leaving this mixture 
in the stomaijli. 

Stimulant treatment is necessary to counter- 
act the geniTal effects of the poison ; thus, 
normal saline with brandy (an ounce of the 
latter to the pint of saline) should be given 
freely by the rectum. Strychnine gr. and 
digitalin gr. are injected hypodermically, 
and repeated if necessary. Subcutaneous or 
intravenous saline sliould bo employed when 
collajise is pronoum’cd. In severe cases oxy- 
gen bubbled through absolute alcohol should 
also be utilized. 

The post-mortem signs depend on the strength 
of the solution. When the solution is strong, 
signs of corrosive action on the mouth, throat, 
gullet, and stomach may b (5 seen, the stomach 
showing areas of blackening and reddening 
around the destroyed mucous membrane. 
When the poison is taken in diluted form 
general redness of the stomach is present, the 
mucous membrane being intact but showing 
often petechial hasmorrhages ; the duodenum 
and uj)per part of the intestine are involved 
if the poison has passed beyond the stoma(;h. 

The vomit should be made alkaline with 
ammonia, filtered, and to the filtrate should 
be added acetic aihd in slight excess and cal- 
cium chloride solution, when a white precipi- 
tate of calcium oxalate occurs. 

Arsenic is the most important of the irritant 
j)ois(.)ns, and, owing to the almost tasteless 
projierty of many of its comjiounds and pre- 
})arations, it is 2 >crhaj)s the iJoison most com- 
monly used for homicidal purposes. 

White arsenic (i.e. arsmiious acid, or arsenious 
anhydride, As^Og) is the most important of 
the coiiniounds of arsenic. It occui's in the 
form of a white jiowder, or in lumps of a 
glass-like or porcelain-like appearance (vitreous 
arsenic). The powdered form resembles pow- 
dered sugar or flour, and when mixed with solid 
food is tasteless. 

It is only slightly soluble in cold water, an 
ounce of cold water dissolving from half to 
one grain, but in boiling water it is twelve times 
more soluble, 6-12 gr. dissolving in an ounce. 

Alkaline solutions readily dissolve arsenic. 


If white arsenic is sold to the public the law 
requires that it be mixed with soot or indigo 
to colour it. It is used in the composition ol 
sheep dip, arsenical soap, rat poisons, etc. 

Metallic arsenic is a black powder, and is 
very poisonous ; it is used for killing flies. 

Copper arsenile (Scheele’s green) is bright 
green in colour and was formerly used for 
colouring wallpaper, toys, floorcloth, fabrics, 
etc. Its use for such purposes has fortunately 
been abolished. 

Arsenious sulphide (orpiment) is a yellow 
powder known as king’s yellow. 

Arsenic acii, in the form of its potassium and 
sodium salts, which are white, crystalline, and 
soluble in water, is used as a fly poison and 
in the manufacture of aniline dyes. 

Injurious effects such as local skin eruptions 
are sometimes caused by the action of an 
arsenical compound present in the dye of 
stockings, etc. 

Arseniuretted hydrogen (arsine) is a very 
poisonous gas. It is produced when hydrogen 
is generated in the presence of a compound 
of arsenic. 

Saharsan and the many similar derivatives 
of arscnobenzol which are extensively used in 
the treatment of syphilis and other diseases 
may give rise to fatal jioisoning. 

Sodium arsenite, in the form of solutions of 
arsenic in caustic soda or sodium carbonate, 
is commonly used for the preparation of fly- 
jiapers, weed-killer, 2 )re 8 ervativc for wood, 
arsi^nical siirays for fruit trees, etc. Weed- 
killer and some of the so-called preservatives 
for wood contain as much as 2^-^ per cent, 
of arsenic in solution and are intensely poison- 
ous. Both weed-killer and the arsenic obtained 
from fly-i)apers have been used for homicidal 
purposes. 

Arsenic used to have a reputation as a cos- 
metic and was added to face powders, skin 
lotions, etc., but now is practically never used 
for such pur^ioses. 

Arsenic in food , — Accidental contamixMtionr 
of food with arsenic or its preparations, sudi as 
weed-killer, has occurred. Arsenical pigments 
have been used for colouring sweets and cakes, 
with fatal results. 

A serious epidemic occurred in 19(X) due to 
the contamination of commercial glucose by 
arsenic. Sulphuric acid prepared front pyxiUS' 
and containing a considerable amount of axsedis 
had been used in the process of the convenion 
starch into commercial glucose, so that 
latter became impregnated with axsenlc 
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glucose was used in the manufacture of beer, 
and so produced an epidemic in Manchester 
and the North of England. The cause of this 
epidemic was investigated by a Royal Com- 
mission, and the amount of arsenic jicrmitted 
in foodstuffs was limited to gr. per gallon 
for liquids and per pound for solids. 

The varieties of arsenical poisoning are as 
follows : — 

(1) Aonte arjenioal poisoning.— When the 
poison is well diluted or mixed with food no 
taste or pain in the mouth or throat is expe- 
rienced. The symptoms begin within an hour 
if the stomach is empty, but may be delayed 
if the stomach is full ; also if the j)oison is 
in the solid state th(^re will be further delay. 
A burning pain ensues in the epigastric re- 
gion, and nausea and vomiting usually follow. 
As the poison j)asses on to the intestine, ab- 
dominal j>ain of a grijhng or colicky type 
occurs, usually with diarrluoa. The continued 
vomiting and diarrhoea causi*. exhaustion, 
faintness, and collapse. Crai))j)S in the legs 
may be experienced but are not a constant 
symptom. In a severe case restle.ssiK^ss, stupor, 
and coma develop, and d<*ath follows shortly. 
The vomit will contain any food that was in 
the stomach, often accompanied by much 
mucus. Bile is usually juesent, and sometimes 
there are streaks of blood. The stools arc 
watery and may contain flakes of mucus. Death 
in an acute case may occur within twenty- 
four hours, or may be delayed for three days 
or more. 

When several re 2 )cated doses are taken, so 
that the symj)toms are protracted over several 
days, some of the symj>tom8 of chronic arsenical 
poisoning may develoj). 

Fatal done , — 2 gr. of arsenic have caused 
death in a woman, and this is accepted as a 
possible fatal dose. 

Post-mortem signs . — The signs of gastro- 
intestinal inflammation will be present. The 
stomach contents usually include much mucus, 
which may be bloodstained. The mucous 
membrane is swollen, red, and congested, and 
petechifiB are usually well marked. The red- 
ness is most obvious on the summits of the 
rugae. 

When the arsenic has been taken in solid 
form, white or pigmented particles may be 
seen on the mucous membrane of the stomach. 
The duodenum shows pronounced redness and 
congestion, and petechiae may be present ; 
there is usually yellow staining from altered 
biW» The small intestine may show similar 


changes to those in the duodenum, but these 
diminish on passing downwards. There may 
be cloudy swelling of the liver, kidneys, and 
other organs. In fatal cases the arsenic ab- 
sorbed into the tissues has a preservative action 
and tends to delay putrefaction. 

Treatment. — The stomach should be washed 
out, and afterwards, as an antidote, freshly pre- 
cipitated ferric hydrate jnay be given ; this is 
prepand by adding to lialf a tumblerful of 
water half an ounce of tincture of perchloride 
of iron and sodium carbonate solution till the 
mixture is distinctly alkaline. Pain is re- 
lieved by hypodermic injection of morphine, 
demulcent drinks are given, and collai)se calls 
for the usual stimulant tnjatmcjit. 

(2) Chronic arsenical poisoning.— In this con- 
dition the gastro-iiitestiiial syiiiptoius — nausea, 
abdominal pain, vomiting, and diarrluoa — 
arc not jjromiiuuit and may even be absent. 
The tongue is oft(‘ii covtut'd with a silvery 
white fur. Clemual malaise, anorexia, and 
anaeniia are usually ];)resent. 

Irritation of the throat and liuskiness of tlie 
voice arise from the pharyngitis and laryngitis 
set up. Conjunctivitis may occur with red- 
ness and swelling of the (eyelids. Skin affec- 
tions such as erythema, herpes, ])igmentation, 
and erythromelalgia may be j)r()duced. The 
j)igmentation is a darkish discoloration of the 
skin commencing round tJie m^ck and spreading 
all over the body. Usually little white areas 
about J in. in diameter are ])re>;eut over the 
affect('d parts. The inmous membranes are 
not affected, and the folds of skin, such as the 
axillae and groins, are not S])ecially attacked, 
these ])oints serving to distinguish the condition 
from the jugmentation of Addison’s disease. 
Thickening of the e])iderjnis of the soles and 
X)alms and irregular tliic'keiiiug of the nails arc 
l>resent in long-standing cases. 

Symj)toms of multi]>le neuritis arc likely to 
develoj), affecting both the u])per and tlie lower 
extremities. {See Arsenical Neuritis, under 
Multiple Neuritis.) 

Long-continued i)oisoiiiiig causes great anae- 
mia, }>rogrcssivc wasting, and heart weakness, 
death resulting from exhaustion and cardiac 
failure. 

The urine, the fieces, the distal portions of 
the hair, and the nails will (jontain arsenic ; its 
detection will serve to confirm the diagnosis 
during life. 

Treatment consists in i)reveiiting the ab- 
sor])tion of arsenic in any way, and in stimulant 
and eliminative measures. 
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It must be remembered that in cases of 
suspected arsenical poisoning the diagnosis can 
always be made with certainty by an analysis 
of the urine, vomit, and faeces ; these should 
always be taken for examination, the tests 
being made by an expert toxicologist 

(3) Arseniuretted hydrogen poisoning.— Ar- 
seniuretted hydrogen is a very powerful poison, 
and cases of poisoning occur when hydrogen 
containing the gas is inhaled. Cases have 
also oc(;urred wlien ferro-silicon, a substance 
used for hardening steel, has come into con- 
tact with water, for in the^se circumstances 
a mixture of arscniiiretted and phosphoretted 
hydrogen is evolved. Arseniuretted hydrogen 
has a very toxic action on the liver and kid- 
neys, and is also a blood poison. 

Symptoms. — Malaise, headache, dizziness, 
and shivering appear within a few hours ; 
vomiting follows, and jaundice, haomaturia, and 
anoemia d(;velop. Delirium, stupor, and coma 
precede d(‘uth, the symptoms being exactly 
similar to those of icterus gravis. 

Posi-morUmi examination shows j)ronounced 
degenerative clianges in the cells of the liver 
and kidmjys, and numerous petechise on the 
mucous and serous membranes. 

(4) Poisoning by salvarsan and arsenobenzol 
derivatives. — The symptoms of this form of 
poisoning are described in detail under Syphilis. 
Treatment consists in the administration of 
alkalis by the mouth and bowel, and of saline 
per rectum. The prognosis is very grave. 

Antimony. — The common preparation, potas- 
sium antimony tartrate, known as tartar 
emetic, is a white crystalline substance fairly 
soluble in water. It causes symptoms of gastro- 
enteritis very like those of acute arsenical 
poisoning. 

Fatal dose . — 3 gr. have caused death in an 
adult healthy woman ; f gr. has caused death 
in a child. 

Tartar emetic has been used on several 
occasions for homicidal purposes, owing to the 
ease with which it may be administered without 
detection. Usually in such cases the symptoms 
liave been mistaken for those of a natural 
disease. 

Treatment. — Wash out the stomach. Give 
1 dr. of tamiic acid in solution by the mouth 
and adopt stimulant and eliminative treatment. 

Antimony chloride (butter of antimony) is 
commonly extant as a solution, free hydro- 
chloric acid being also present ; the liquid is 
dark brown in colour. It causes symptoms 
similar to those of hydrochloric acid and 


antimony combined. The treatment is cdim- 
lar to that for tartar emetic poisoning, but 
sodium bicarbonate should be given freely 
with the tannic acid. 

In large doses in solution, metallic poisons 
such as those next considered — zinc, copper, 
barium, potassium bichromate, and silver 
nitrate — cause acute irritant poisoning like 
that of acute arsenical poisoning, except that 
often constipation rather than diarrhoea is 
present. 

Zinc . — ZitM sulphate (white vitriol) occurs in 
the form of white soluble crystals exactly like 
Epsom salts. Zinc chloride has a corrosive as 
well as an irritant action ; its solution is used 
as a disinfectant (Burnett’s fluid). 

Copper . — Copper sulphate (blue vitriol) ex- 
ists as blue crystals soluble in water and is 
used for agricultural and industrial purposes. 
Copper acetate (verdigris) is a basic acetate. 

Barium. — The chloride and nitrate are white 
crystals soluble in water. The sulphaAe is in- 
soluble and is used in X-ray work for test 
meals. 

Fatal results have ensued from the use of 
harium carbonate in mistake for the sulphate ; 
the carbonate is used extensively in India for 
poisoning rats. 

Barium salts in solution, in addition to acting 
as irritants, arc powerful nerve-poisons. 

Potassium bichromate is extensively used in 
the arts and for industrial purposes. It is a 
powerful irritant poison and also causes 
nephritis. In fatal cases the stomach and in- 
testines show olive-green staining. 

Silver nitrate in strong solutions is a corrosive 
poison, in weak solutions is an irritant. 

The treatment of cases of acute metallic 
poisoning consists in washing out the stomach 
thoroughly and then giving freely by the 
mouth egg-albumen and bicarbonate of soda, 
also saline aperients, to which should be 
added, in the case of barium poisoning, sodium 
sulphate, and in silver poisoning, sodium 
chloride. 

Mercury. — Acute mercurial poisoning is usu- 
ally due to the taking of mercuric chloride 
(corrosive sublimate), or of the biniodide, both 
of which are used extensively as disinfectants | 
they are often taken in tablet form. 

Symptoms of acute irritant poisoning ooour 
and may clear up quickly after treatzuM^ ' 

Dangerous complications, however, must b« 
expected, and comprise (1) suppeessteu < 1 ^ ; 
urine, which develops in three to j 
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from taking the poison and is followed by 
death from ureemia ; and (2) ulcerative colitis, 
which may be deferred for a week or more, 
but is a very dangerous complication. 

Treatment. — The stomach should be washed 
out with warm water, and egg-white be given 
freely by the mouth. When suppression of 
urine supervenes, alkaline drinks, electric-light 
or hot-air baths should be given, with hot 
applications over the kidney. If these mea- 
sures fail, operation on the kidney, such as 
decapsulation or incision, may be tried to 
promote the renal secretion. Such operations 
have been done with success. 

Chronic mercurial poisoning may follow the 
administration of calomel or other mercurial 
preparations medicinally, or result from ab- 
sorption of compound.s of mcTcury, as occurs 
in workers exposed to nitrate of riercury (used 
in the prej)aration of felt hats), vernnlion 
(sulphide of mercury), etc. Stomatitis asso- 
ciated with severe i)yorrli(oa and v(iry offen- 
sive breath is a usual 8ym})tom, and with it 
api>ear anflemia, cachexia, tremors, and marked 
nervous symptoms, and the ])atient often 
relapses into a condition simulating pernicious 
anaemia. 

It must be remembered that mercurial 
poisoning may be caused by vaginal or uterine 
douches containing mercurial ])reparation8. 

The treatment of chronic mercurial poison- 
ing (jonsists in the giving of saline aperiimts 
to promote free excretion by the bowel, and 
antiseptic treatment of the stomatitis. The 
anaemia is treated by the administration of 
iron and by attention to the nutrition and 
hygienic condition of the })atient. 

Lead. — Acute lead poisoning is very rare and 
may result from the taking of any soluble 
lead salt such as acetate of lead (sugar of lead). 

The treatment is on the lines laid down 
for acute metallic poisoning, the antidote being 
sulphate of soda, or sulphate of magnesia ; 
both of these form the harmless insoluble lead 
sulphate. 

Chronic lead poisoning occurs in workers 
in lead such as those engaged in the manu- 
facture of white lead or other lead comi)ounds. 
Painters, plumbers, compositors, and file cutters 
are among those exjwscd to chronic lead- 
poisoning. The symptoms are anaemia, cach- 
exia, intestinal colic, and renal symptoms due 
to chronic interstitial nephritis. A blue line 
is seen on the gums if the teeth are not kept 
clean, and is due to the deposition of lead 
Salphtde in the gum near its borders. Joint- 


pains are common, and chronic gout (poor 
man’s gout) occurs. 

Arterio-sclerosis is one of the most constant 
and most serious symptoms of chronic lead 
poisoning, and may be followed by its usual 
effects. 

Neuritis, another important feature, usually 
affects the upper extremities. Wrist-drop duo 
to musculo-spinal paralysis is a common symp- 
tom, but the supinator longus muscle is often 
unaffected. {See also Lead Neuritis, under 
Multiple Neuritis.) 

(/hronic lead juusoning is one of the most 
dangerous of diseases, and is unfortunately 
common among workers exposed to its risks. 

The treatment consists in complete removal 
from all possibility of further absorption of 
the ])()ison and in the free administration of 
sulphate of soda so that elimination by the 
bowel may lx* accchirated. Potassium iodide is 
of value for the artcrio-sclcrosis consc(]|uent on 
the condition, but it is doubtful if it increases 
the elimination of lead from the system. 

Diachylon or lead j)laster has often been 
taken for the pui pose of causing abortion. If 
it succeeds in its ]>urj)ose it generally also 
causes the death of th(‘ i)erson taking it. The 
final synij)toins, in addition to those already 
described for chronic lead-jK)isoning, are usually 
cerebral in tyj)e (lead en(.*ej)haloj)athy) ; they 
comj>rise convulsions, stupor, delirium, and 
coma, terminating in death. 

Bromine and iodine are irritant poisons, and 
should be treated by the administration of 
sodium bicarbonate, 2 dr. in solution in a 
tumblerful of water. Ammonia should also 
be inhaled. The stomach should be washed 
out. 

Bromides taken internally are apt to cause 
the development of an acneifonn eruption on 
the body, and in large doses may give rise to 
s(?vere nervous depression, ataxy, loss of knee- 
j(!rks, and even fatal coma. {See also Drug 
Eruptions.) 

Iodides taken internally commonly set up 
coryza, rumiiiig from the eyes and nose, irri- 
tation of the throat, aching of the teeth, and 
an acneifoun crujjtion which may be exten- 
sive and have one or more large lesions (see 
Drug Eruptions). Purpuric rashes some- 
times also occur. Some persons exhibit a 
remarkable idiosyncrasy to iodine and iodides, 
and are quite unable to tolerate them either 
internally or externally. 

Boric or boracic acid is extensively used as 
a food preservative. It is a gastro-intestiual 
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irritant and may give rise to skin rashes such 
as erythema or a general urticaria ; it is also 
a renal irritant, sometimes causing nephritis. 
Owing to its harmful effects, es|)ecially in in- 
fants and invalids, its use in milk as a pre- 
servative has been legally forbidden. For 
cream the limit has been fixed at 0-25 per cent., 
and for butter at 0-5 per cent. 

3. General Poisons 

Hydrocyanic acid, or prussic ai'id (B.P.), 
contains in solution 2 per cent, by weight of 
hydrogen (iyanide. Scheele’s acid contains 
from 4 to 5 per cent. Potassium and sodium 
cyanide are used in the arts and for industrial 
purposes. Oil oI bitter almonds may contain 
hydrocyanic acid in ajiprcciable amount. 

Symptoms. — Hydrocyanic acid is one of 
the most rapid of poisons. It has a powerful 
action on the resj)iratory centre and quickly 
causes muscular paralysis. In a few seconds 
loss of muscular power and insensibility occur, 
the resjiirations become gasping, convulsions 
and incontimmee of urine and faeces result, 
and death follows within five minutes. 

With cyanide of iiotassium or sodium the 
symptoms may be sonujwhat delayed. 

Fatal dose , — Half a drachm of the acid of 
the Pharmacopoeia and 5 gr. of cyanide of 
potassium have proved fatal. 

Treatment. — The onset of symptonw is so 
rapid that little time is availabl(\ As anti- 
dotes a dilute solution of iieroxide of hydrogen, 
sanitas, or permanganate of jiotash should be 
given freely, sincti these oxidize the acid to 
harmless formic ai;id. It is said that 20 min. 
of a 10-per-cent, solution of sodium thiosulphate 
given liypodermi(;ally acts as an antidote. 

If i)ossible, the stoiittich should be washed 
out with a weak solution of ])ermanganato of 
j)otash. If no stomach-tube is available, 30 gr. 
of ammonium carbonate should be given as 
an emetic. There should, however, be no delay 
in the adoption of artificial respiration and the 
administration of stimulants such as atropine 
and digitalis hypodermically and the inhala- 
tion of ammonia. Oxygen may be given, and 
faradization of the phrenic nerves resorted to 
if time permits. 

Chloroform poisoning usually occurs from the 
administration of the drug as an aneBsthetic. 
The symptoms may be immediate or delayed. 
Delayed chloroform-jwisoning arises from the 


the effect of the poison on the respiratory 
centre, the breathing stopping while the heart 
continues to beat. In some oases heart failure 
occurs first, especially in status lymphaticus 
{see Lymphatism). In status lymphaticus there 
is found degeneration of the cardiac muscle, 
and in other conditions where this occurs (e.g, 
diphtheria) heart failure from chloroform ad- 
ministration is likely. 

Treatment. — Immediate artificial respira- 
tion is all-important, and ammonia should bo 
ap]>lied over the nostrils. Hypodermic in- 
jection of atropine 1^,7 gr., and of pituitary 
extract (1 c.c. of the ))ituitary extract solution, 
20 per cent.), and the injection of spirit of ether 
(10 min.) over the preecordium are called for. 
Oxygen inhalation should be adopted without 
delay, and the bed or operating-table should 
be tilted so that the head inclines downwards. 
If all these remedies fail, opening of the ab- 
domen and direct massage of the heart should 
be adoj)ted. 

Ether, ethyl chloride, and nitrous-ozide gas, 

when given as ansesthetics, may cause failure 
of the heart or respiration. The treatment 
of this condition should be on the same lines 
as for chloroform poisoning. 

Chloroform or ether taken in poisonous doses 
by the mouth produces rapid insensibility and 
coma. The treatment consists in washing out 
the stomaijh without delay, and the introduc- 
tion into the stomach of a saline aperient such 
as Epsom salts or Glauber’s salts in solution. 
One pint of hot strong coffee should be given. 
Artificial respiration should be resorted to, and 
strychnine and di gitalin given hypodermically. 

Alcoholic poisoning is considered elsewhere 
{see Alcoholism). 

Liver poisons. — A very large group of poisons 
have a direct action on the liver, causing rapid 
loss of function ; symptoms of auto-intoidca- 
tion quickly result, and jaundice of a toxic 
type often occurs before death. These poisons 
may cause preliminary symptoms of gastro- 
intestinal irritation, general malaise, etc., but 
the acute symptoms of auto-intoxication are 
very characteristic and run a rapid course, 
usually ending fatally. The patholo^cal effect 
on the liver is that of a degeneration of toe 
liver-cells, often associated with deposition of 
fat — ^the so-called fatty degeneration. The 
liver is enlarged, and yellow-coloured on seo^ 
tion. The term “ cirrhosis,’* which reftts to 


effect of the drug on the liver, and is dealt the yellowness of the liver, was meant 
with under liver Poisons {see below). appiy to this condition, thou^ it is often ito; 

The immediate symptoms are usually due to served for the fibrosed type of liver 
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with alcoholic cirrhosis (Laennec’s cirrhosis 
or hob-nailed liver). Should the patient sur- 
vive the destructive effect of the poison on the 
liver, the damaged cells become replaced by 
fibrous tissue and a shrunken atrophic liver 
results, which is usually yellow or green from 
bile-staining. 

Phosphorus, chloroform, and salvarsan (al- 
ready referred to) arc examples of liver poisons, 
as also are ether (see Vomiting, PosTAN.®fi- 
THETic) and the vapour of tetrachlorethane, 
the latter of which was used in the manu- 
facture of aeroplanes. Trinitrotoluene, dinitro- 
benzene, picric acid, and many of the com- 
pounds used in munition manufacture have 
a similar effect, and indeed the same is true 
of most of the aniline and benzene deriva- 
tives, such as toluylcne-diaininc and phenyl- 
hydrazine, etc. 

The t3rmptoms caused by these poisons arc 
those of icterus gravis, for the condition is 
often associated with jaundice, which may be 
slight or deep ; they are restlessness, irrita- 
bility, often vomiting (the vomit being some- 
times bloodstained), delirium, stupor, twitch- 
ings of muscles and possibly convulsions, 
Cheyne-Stokes breathing, coma, ending in death. 
These symptoms run a rapid course;, lasting 
usually only two or three days. The rectal 
temperature is frequently raised shortly before 
death. 

The treatment of this threatening condition 
is to administer alkalis freely by the mouth, 
e.g. sodium bicarbonate J dr. in water or soda- 
water every hour, and per rectum normal 
saline containing 2 dr. of bicarbonate of soda 
to the pint as freely as it can be retained. 
Stimulants such as strychnine and digitalin 
should be injected. Hot coffee should be given 
by the mouth and normal saline may be in- 
jected subcutaneously or intravenously. The 
bowels should be made to act by a dose of 
calomel or saline aperient. 

This state of auto-intoxication due to cess- 
ation of liver function is so rapid and fatal that 
there should be no delay in the adoption of 
the treatment advised, since in the early stages 
it may ward off further symptoms and save the 
life of the patient. 

Offtnie oompoundB used ai hypnotics.— 

These, if taken in excessive doses, act as 
poisons. The symptom which attracts at- 
tention is the deep coma produced. The time 
of onset of coma depends entirely on the rate 
of absorption of the poison ; if the latter is 
inscduble, coma is delayed, if soluble its appear- 


ance is rapid. Examples of this group arc 
chloral, veronal and its derivatives, medinal, 
proponal, luminal, and dial, also sulphonel, 
trional, and tetronal. Any hypnotic drug, if 
taken in excessive quantity, acts as a coma- 
producing poison. 

The symptoms of veronal and its derivatives 
deserve special mention. In addition to the 
deep coma which rapidly supervenes, there are 
usually a rise in temperature, marked cyanosis, 
cough, and definite signs of dullness with 
tubular breathing and moist sounds over one 
or more lobes of the lung, so that the signs 
closely resemble those of pneumonia. The 
diagnosis from that condition is made by the 
difference in onset, the absence of pain and 
rigor, also the absence of the characteristic 
tenacious rusty sj>utiu)i. In fatal cases of 
veronal poisoning the lung is found in a state 
of intense cedema and congestion — the causes 
of the physical signs during life. 

The treatment for poisoning by the above 
hypnotics consists in immediate washing out 
of the stomach, and administration of a jniit 
of hot strong coffee and of a purgative such 
as an ounce of castor oil. 

A most essential part of the troatinent is 
the regular feeding of the patient while in the 
(jomatosc state. This should be done by a 
nasal or stomach tube every six hours while 
the coma lasts. In my opinion, absence of this 
precautionary fneasurc is res'j)onsible for many oj 
the deaths from coma-producing drugs. Cardiac; 
stimulants such as digitalin and strychnine 
sliould be injected liypodermically. In severe 
cases normal saline should be given by the 
mouth and subcutaneously, and oxygen ad- 
ministered. 

VEGETABLE POISONS AND THEIR ALKALOIDS 

This group of poisons is so large that it is 
impossible to deal with tlnun all individually, 
and only a few of the more important members 
W'ill be considered. 

When the poison has been taken by the 
mouth the immediate treatment should con- 
sist in evacuation of the contents of the stomacl 
by means of a soft tube and funnel, the stomacl 
contents or vomit being carefully reserved foi 
analysis. The stomach should then be wasbcc 
out thoroughly with warm water ; it is advan 
tageous to tint this a decided red colour witl 
permanganate of potash, and to continue th< 
lavage until the liquid returned from th< 
stomach has the colour of the permanganate 
An aperient such as an ounce of castor oi 
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should usually be given, and also a pint of 
hot coffee with milk. 

Symptoms are treated by appropriate reme- 
dies as they arise. Should the breathing show 
any tendency to fail, artificial respiration must 
be resorted to. Should coma supervene and 
be of long duration, feeding by the nasal or 
stomach tube at intervals of four or six hours 
is most important. 

Opium and morphine. — Opium is very largely 
used in medicine, and its various medicinal 
preparations are well known. Morphine, an 
alkaloid of opium, is present in it to the extent 
of about 10 per cent, in the form of meconate 
of morphine. 

It must be remembered that children are 
exceedingly susce])tible to the effects of opium 
and morphine, ami that poisoning may easily 
arise from small doses, so that the greatest 
(!are is necessary in prescribing the drug and 
its ])reparations for children, only a very weak 
prcj)aration, as the tmet. camphora) com- 
2 )OHita, str(;ngth 1 in 240, being ust*.d. 

Fatal doses . — 4 min. of tincture of ojaum 
have killed a child of 9 months, and 1 min. 
has j)roved fatal to a child of 7 days. In 
adults 2 dr. of tincture of ojuum, 4 gr. of 
opium, and 1 gr. of morphine have each proved 
fata). 

Opium and its ])rej)arations, as already 
stated, are exceedingly toxic to jjatients with 
kidney or liver disease, in whicjh the excretory 
power of the organ is diminished — e.g. chronic 
nephritis, cirrhosis of liver — and they should 
not be given in these conditions. In pneu- 
monia and diseases where activity of the 
reS 2 )iratory centre is all-important, opium and 
morphine should be used with the greatest 
caution. 

The symptoms come on usually within an 
hour, and, after a short period of mental ex- 
citement, lassitude, stupor, and coma super- 
vene, The respiratory centre is profoundly 
depressed, and the breathing becomes slow and 
shallow and afterwards may be stertorous. The 
pu 2 >ils are jun-point, but may become dilated 
before death. The skin is cold and moist. 

In morphine i)oisoning, in addition to the 
symptoms enumerated, vomiting sometimes 
occurs, and occasionally convulsions are marked. 
Death usually follows within twenty-four hours 
unless treatment is adopted. 

Treatment consists in thoroughly washing 
out the stomach with water coloured with 
permanganate of potash, which, oxidizing the 
morphine, renders it innocuous. 


The lavage should be repeated at twor 
hourly intervals twice or thrice, since the 
morphine is excreted into the stomach after 
absorption. Ammonia should be applied to 
the nostrils, and atropine injected hypodermic- 
ally. By the mouth, hot strong coffee, and 
castor oil, should always be given promptly. 

Artificial respiration should be continued as 
long as there is danger of failure of breathing. 

Heroin (diacetyl morphine) and dionin (ethyl 
morphine) are alkaloids which may both cause 
symptoms of poisoning like those of morphine, 
and the treatment is similar. 

Belladonna (deadly nightshade) and its active 
principle atropine act in large doses as deliriant 
poisons. Atropine is a powerful mydriatic, and 
paralyses the salivary and sweat-glands. 

The symptome of belladonna and atropine 
poi.Honing are dryness of the mouth and throat 
and of the skin, giddiness, wide dilatation of 
the pupils, excitability and delirium. Often 
there are a rise of temperature and an erythe- 
matous rash like that of scarlet fever. Stupor 
and coma intervene in severe cases, and death 
may result within twenty-four hours. 

Stramoniiun, hyoscyamns (henbane), hyosoya- 
mine, hyoscine, and soopohunine all produce 
symptoms similar to atropine poisoning, the 
wide dilatation of the pupil due to complete 
paralysis of the sj)hincter to light and accom- 
modation being a prominent feature. 

Treatment is on similar lines to that for 
other vegetable poisons. Pilocarpine nitrate 
J gr. should also be given hypodermically, 
and repeated every four hours until the skin 
becomes moist. If there is much delirium, 
morphine J gr, should be given hypodermically 
and repeated. 

Cocaine poisoning. — Cocaine, usually in the 
form of the hydrochloride, is commonly used 
as a poison. It may be taken by the mouth 
or given hypodermically. Sometimes it is 
employed in the form of a nasal or inhalation 
82 )ray. When it is taken by the mouth, numb- 
ness and anaesthesia occur locally, and great 
excitement with tendency to violence is pro- 
duced, so that the patient may destroy fiuni- 
ture, etc. Hallucinations and delirium quickly 
supervene, followed by coma. The pupils arc 
dilated, the pulse is rapid and feeble, and some- 
times convulsions occur. 

Fatal cocaine poisoning has resulted on many 
occasions from injecting a solution into the 
urethra. Death has followed the injection, <4 
20 min. of a 40-per-cent, solution* Ftobablj^ 
in these circumstances there is veiy. > 
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absorption under pressure from a raw surface. 
In cases of this type convulsions and loss of 
consciousness occur, followed by death in a 
very few minutes. 

The treatment is similar to that of mor- 
phine poisoning, except that, instead of 
atropine, digltalin should be given 

hypodermically, liectal saline, or saline sub- 
cutaneously or intravenously, is necessary in 
severe cases. Oxygen bubbled through alcohol 
is also a valuable remedy as a cardiac stimulant. 

The drufif habit is very likely to follow the 
use of morphine or cocaine hypodermically, 
and these drugs should be avoided as far as 
possible and only given under stri(;t super- 
vision. The patient should never on any 
account be allowed to administer them hypo- 
dermically to himself. The drug habit may 
also follow the use of opium, morphine, or 
cocaine when taken by the mouth ; indeed, 
the use of aknost any drug having an action 
on the nervous system, such as veronal, hyos- 
cine, paraldehyde', etc., may be followed by 
the development of a drug habit which requires 
special treatment. (See Drug Habit.) 

Nux vomica and strychnine.— Strychnine, the 
alkaloid of nux vomica, has a powerful action 
on the motor nerve-c<ills, causing in poisonous 
doses the rapid ai)pearancc of g(ineral convul- 
sions which recur at short intervals, death 
resulting usually within a few hours. 

Treatment.— Chloroform inhalation should 
be given and the stomacli freely washed out 
while the jiatient is under tJu^ ansustlietic. 
Chloral hydrate 20 gr. and j)otasHium bromide 
60 gr. should also be given, and rej>eated if 
necessary. The chloroform inhalation should 
be continued while there is a tendency to 
recurrence of the convulsions. 

Aconite and aconitine cause numbness lo- 
cally, and numbness and anaesthesia may also 
occur in the limbs from absorption of the 
poison. Aconitine is a powerful cardiac and 
nerve poison. It acts quickly, causing col- 
lapse, rapid feeble pulse, convulsions, loss of 
power of the limbs, coma, and death. 

Treatment is on the same lines as for mor- 
phine poisoning, and digitalin gr. should 
be given hypodermically and repeated as often 
as necessary. 

Renal poiaonf. — Henal poisons such as tnx- 
pentine act as gastro-intestinal irritants in 
addition to causing lumbar pain, hsematuria, 
and suppression of urine. The same may be 
said of cantharidea, which may be mentioned 
here, though not of vegetable origin. 


Treatment. — The stomach must be washed 
out, a purge given, and everything possible 
done to induce the kidneys to resume their 
function. Hot bland drinks such as milk, 
barley-water, and lemon drink should be given 
freely. Citrate of potash and caffeine are of 
value. Hot fomentations and dry cupping 
over the loins are also heli)ful. 

4. Gaseous Poisons 

Carbon-monoxide poisoning. — This occurs 
from coal gas, water gas, or exi^osure to suffo- 
cating fumes from fires, smoky grates, stoves^ 
or lain])s, also to fumes from geysers. 

The diagnosis may be made at once by the 
clinical symptoms of drowsiness, collapse, and 
(;oma, and the cherry-red colour of the face 
and mucous membranes. An examination oi 
the blood will make the diagnosis certain, since 
the i)resence of carbon-monoxide-hajmoglobii 
may readily be detected by the spectroscoj)c 
and the solution of blood in water has s 
characteristic cherry-red colour quite differen' 
from that of normal blood. 

Treatment.— Oxygen must be given freely 
and artificial res])iratiou employed if neces 
sary. Strychnine and digitalin should b( 
administered hypode.rmicully, brandy by th< 
mouth, and warm saline either subcutaneously 
or by the bowel. For heart failure pituitary 
extract may be injected hypodermically i 
nece^^sary. 

Carbon-dioxide poisoning (carbonic acid poi 
soning) is met with in coal mines from choke 
damp or after-damp. Cellars of houses, wells 
brewers’ vats, lime-kilns, etc., frequently con 
tain large quantities of c.arbonic-acid gas. Th 
gas is produced in various combustion pro 
cesses, and also occurs in air which has beeJ 
rendered imjjure by respiration, as in excessiv 
overcrowding. 

Treatment consists in fresh air, rest, oxy 
gen, artificial respiration if necessary, and tb 
employment of warmth and stimulants whe 
required. 

Sulphuretted hydrogen poisoning results froi 
contamination of the air with sewer gas, an 
from the gases evolved when iron slag becoun 
moistened with water. The gas is frequentl 
produced in various chemical processes. T1 
symptoms are catching of the breath due 1 
the irritant effects of the gas, cyanosis, dys; 
noea, slow respiration, feeble pulse, beadach 
sickness, and muscular prostration ; and 
severe cases, unconsciousness, convulsions, ai 
coma. 
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Treatment.— Oxygen and stimulants must 
be administered, and the patient must have 
plenty of fresh air. Rest in bed for a few 
days is desirable, and the anaemia should be 
treated by iron and arsenic and special diet. 

Chlorine. — This gas, which even in minute 
proportion in the air acts as a powerful irri- 
tant to the lungs, causes an acute bronchial 
catarrh and pulmonary congestion, which may 
be followed by broncho-pneumonia and other 
serious complications. Intense cyanosis and 
dyspnoea occur quickly, and may be accom- 
panied by severe spasm of the glottis, which 
is often combined with some oedema. So diffi- 
cult may resjnration become that a bronchus 
may be perforated as a result of the con- 
vulsive respiratory movements, and the escap- 
ing air into the mediastinum may cause general 
su bcutancous empli ysema . 

This gas was extensively used during the 
War, and by its immediate effects caused a 
large number of di^aths. Tlie after-effects of 
chlorine poisoning may last for months or 
years, th(5 patient being liable to jiaroxysmal 
attacks of dyspnoea, in many cases functional 
in nature. {See aim Gas Poisoning of War, 
Aftfr-effects of.) 

Treatment.- Prevention is ensured by the 
wearing of a suitable protective helmet or 
otlier apparatus. Sodium thiosulphate and 
sodium j)henate have the property of absorb- 
ing chlorine effectually, and were used for this 
purpose in the field. Inhalation of an alco- 
holic solution of ammonia, if following imme- 
diately uj)on the inspiration of the gas, gives 
much relief. For the severe symptoms a 
steam kettle into which a little ammonium 
carbonate has been introduced is of value. 
Oxygen should be given fretdy; this is best 
done by means of a special apparatus such as 
the mask devised by Haldane. 

5. Poisonous Foods 

Poisonous fungi are sometimes eaten in mis- 
take for edible mushrooms, and dangerous or 
even fatal results may follow. Thus the fly 
fungus, Amanita muscaria^ contains the highly 
poisonous alkaloid muscarine ; another fungus, 
Amanita phalloideSf contains phallin or amanita, 
a powerful toidn, as its active principle ; while 
Helvella esculerUa owes its toxic properties 
to helvellic acid. The immediate symptoms 
caused by poisonous fungi are those "of acute 
gastro-enteritis, together with collapse from the 
effect of the poison on the nerve-centres ; 
usually the liver suffers severely, and death 


from auto-intoxic/ation may occur after a few 
days owing to the liver and possibly also the 
kidneys ceasing to function. 

Poisonotui fUib. — Certain fish, such as those 
of the species Tetrodon, found in Japanese 
waters, are normally poisonous, and the same 
applies to mussels when grown under unhealthy 
conditions. The symptoms caused by these 
poisonous foods are those of acute gastro- 
enteritis with severe nervous disturbance and 
collapse. 

Ergotism. — The grains of cereals attacked 
by the ergot fungus {Claviceps purpurea) are 
jioisonous and give rise to a series of symptoms 
known as ergotism. Two types of this condi- 
tion are known — (a) the gangrenous type, in 
which gangrene of the toes or fingers, and 
occasionally of the ears or end of the nose, 
occurs ; (6) the nervous tyjie, in which sclerosis 
of the posterior columns of the spinal cord, or 
degenerative changes in the nerve-cells of the 
brain, cause characteristic nervous symptoms. 

Lathyrismus.— The addition of the meal of 
certain vetches {Lathyrus sativus or L. cicera) 
to the flour of cereals in the preparation of 
bread may give rise to serious nervous symp- 
toms of the type of spastic paraplegia, the toxic 
substance derived from the vetches causing a 
slow sclerosis of the spinal cord. Outbreaks of 
lathyrismus have occurred in Italy, Algiers, and 
India. 

Potato poisoning. — Under certain conditions 
potatoes may contain a dangerous amount of 
the poisonous alkaloid solanine ; this is pro- 
duced by the growth of certain forms of bacteria 
in the tubers, which is likely to occur if, owing 
to improper storage, the jiotatoes have sprouted. 
The symptoms of solanine poisoning are those 
of acute gastro-enteritis associated with nervous 
prostration and collapse ; they resemble those 
caused by poisonous fungi. 

Chemical poisonix^. — Chemical toxins may 
accidentally contaminate foods and give rise to 
the symptoms characteristic of chemical poison- 
ing, as described above. The following are 
examples : 

Tinned foods. — These may be contaminated 
by poisons derived from the tin. It is a rare 
form of poisoning, and is only likely to oocor 
when the contents of the tin are liquid, such as 
fruit juice, liquefied jelly, or soups. If the tin 
is sound and care is taken in the canning and in 
the process of soldering so that the solder toe 
not come in contact with the contents, the lilli 
of poisoning is negligible. Cases of 
have occasionally occurred from the 
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lead in the solder, having been dissolved by the 
contents of the tin. Another form of chemical 
poisoning has already been described under 
Arsenic. 

Drinking-water may be contaminated by lead 
or copper and give rise to chronic poisoning. 

Food preservativeSy such as boric acid, forma- 
lin, salicylic acid, etc., may give rise to illness 
from their toxic effects. 

Specific diaeaBCS may be communicated by 
the accidental contamination of food with 
pathogenic organisms. Thus, typhoid or para- 
typhoid fever, scarlet fever, dij)htheria, cholera, 
amoebic or bacillary dysentery may l>c caused 
by infection of milk, oysters, and other food 
with the organisms of those diseases. A very 
common cause of these forms of food poisoning 
is the handling of food by a])j)arently healthy 
persons who harbour the specific germs of a 
particular disease {see Carriers op Infection). 

Diseases in animals communicable to man 
may arise from the consumption of food 
derived from a diseased animal. Thus the 
flesh of an animal which has died from anthrax 
may give rise to this disease in man. Tuber- 
culosis of the mammary glands in the cow 
leads to the presence of tubercle bacilli in milk, 
the consumption of which may give rise to 
human tuberculosis. The flesh of animals 
suffering from aclinomyeosis may cause this 
disease in man. 

Parasitic diseases such as trichinelliasis (tri- 
chinosis) and tape-worm infections arise from 
the consumption of the flesh of animals suffer- 
ing from such infections, These types of food 
poisoning are described in the articles on 
Trichinelliasis, Intestinal Worms, etc. 

bacterial pood poisoning [syn, ptomaine 
poisoning) 

This is the form of poisoning caused by the 
contamination of food with certain forms of 
bacteria which by their toxic substances set 
up symptoms. 3’here may also be an actual 
bacterial infection should the organisms not be 
killed in the process of cooking. 

Since bacterial contamination finds a most 
suitable culture medium in foods ri(jh in pro- 
tein, this type of food poisoning usually follows 
the consumption of meat, fish, or milk. 

Etiology. — It was formerly thought that 
food poisoning was caused by the presence in 
food of poisonous alkaloidal substances called 
ptomaines produced by putrefactive changes, of 
which neurin and mydalein are examples : it is 
now known that ptomaines are very rarely, if 


ever, the cause of food poisoning, but that the 
usual cause is bacterial contamination. It is 
possible that in the consiimi>tiou of food fax 
advanced in putrefaction, such as high game, 
ptomaines may play a part in the causation 
of toxic symptoms, but such cases are quite 
uncommon. 

Bacteriology.— The organisms which cause 
food poisoning usually belong to the colon- 
typhoid-dysentory group. The most frequeni 
of these is the Bacillus enteritidis of Gartner, 
but organisms of the paratyphoid group and 
those allied to the Bacillus coli communis are 
commonly found. In some cases organisms oi 
the bacillary-dysentery type are found. The 
Bacillus hotulinus, an anaerobic organism, has 
been occasionally found in sausage poisoninjy 
(botulism). 

Food i>oisoning may result from any con- 
tamination with a bacterial poison, and in some 
cases the symptoms have been thought to be 
due to a strepto(5occal infection, and occasion- 
ally to the proteus bacillus. 

Predisposing causes. — Contaminated food ha? 
a much more serious effect on persons suffering 
from pre-existing gastro-intestinal disease such 
as colitis or enteritis. Dysentery and post- 
dysenteric colitis have a like effect. 

Starvation or malnutrition increases the 
susceptibility to bacterial food iKiisoning, ani 
emptiness of the stomach at the time of th< 
taking of contaminated food is likely to lead t( 
the earlier onset and greater sc^verity of tin 
symj)toms produced. 

The above considerations help to explain th< 
fact that sometimes, when several personi 
partake of the same unwholesome food, som( 
may suffer from serious symptoms wliih 
others may only exhibit very slight symptom, 
or may even be unaffected. 

Age. — ^Young children are much more sus 
ceptible tlian older j)ersons. 

Climate, — In hot climates bacterial food con 
tamination is hkely to be followed by a ver 
raj)id development of bacterial })oisons. 

General hygienic conditions. — Dust, flies, dirt 
and insanitary conditions generally are likel; 
to favour the contamination of food witi 
bacteria. Careful storage of food in prope 
safes, where it can be kept cool and free fron 
contamination, is most im])ortant. 

Morind anatomy. — The post-mortem sign 
are those of an acute gastro-enteritis, wit! 
evidence of a general bacterial infection o 
toxaemia. 

The tissues of the body may be shrunke: 
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from drainage of fluid when the diarrhoea has 
been very severe. Kigor morfcis seta in early. 

The stomach may show some redness from 
congestion and, especially when vomiting has 
been severe, then; may be small submucous 
haemorrhages. Much mucus is generally ])re- 
sent, but the stomach contents are usually free 
from blood. The inflammatory signs are, as a 
rule, more marked in the ,wmll intestine — an 
important distinction from chemical poisoning 
such as that caused by arsenic ; the mucous 
membrane is swollen and congested, and the 
lymphoid follicles and Peyer’s patches often 
show much swelling and (jongestion. The signs 
are frequently more pronounced in the ileum 
than in the upper j)art of the small intestine. 
The mucous membrane of the large intestine 
may be swollen and congested and the lym- 
phoid follicles much enlarged. The contents 
arc li(iuid and may contain much mucus. 
Small submucous ha3morrhages may occur in 
any part of the intestinal tract. The spleen is 
congested and soft, and in cases where infec- 
tion with living bacteria has occurred it may 
be enlarged. The liver and kidneys may show 
cloudy swelling or fatty degenerative changes. 

It is important to remember that in fatal 
cases of food poisoning the macroscopic morbid 
changes found post mortem may be very .slight. 

Symptoms. — The i)eriod which elapses be- 
tween the taking of the contaminated food and 
the onset of symptoms may vary from a few 
hours to three or four days. The greater the 
amount of ])refornied bacterial toxins in the 
food, the earlier will be the a})])earance of 
symptoms. The latent period is influenced by 
other conditions also. Thus, if the poisonous 
food is taken on an emj)ty stomach the symp- 
toms will aris(5 earlier. Again, if the infected 
food is taken alone the symptoms will occur 
earlier than if it is taken with a considerable 
amount of wholesome food. In the Welbeck 
epidemic, investigated by Ballard, the latent 
period was accurately determined in a number 
of cases. In 5 it was 12 hours or less ; in 34 it 
was 12 to 36 hours ; in 8 it was 36 to 48 hours. 

The symptoms are of sudden onset, and are 
usually those of gastro-enteritis. The tongue 
is furred, and there is severe abdominal 
pain with a rise of temperature. Vomiting 
and purging are often present, associated in 
severe cases with considerable collapse and 
heart weakness. The stools are liquid and very 
offensive, and sometimes contain mucus and 
blood. In some cases the attack is ushered in 
by a rigor. In severe cases cramps occur in 


the calves of the legs, and the patient ipay 
become cold and blue owing to the feebjil 
circulation consequent on a state of eictreme 
collapse. Erythematous or urticarial, or in bad 
cases purpuric, rashes may appear. Severe 
cases often present the symptoms of bacterial 
infection of the blood (septicaemia), and such 
complications as pneumonia are then likely to 
occur. 

In some attacks of ptomaine poisoning, 
especially those due to contaminated fish, the 
toxins appear to act especially on the blood- 
vessels, producing erythema and urticaria with 
considerable swelling of the skin ; these symp- 
toms are associated with fever and a furred 
tongue, though there may be little or no diar- 
rhoea or vomiting. 

Meat poisoning is the commonest form of 
food poisoning. The meat may have been 
contaminated during the cutting-up after the 
slaughtering, or in the process of cooking, or 
later owing to lack of care in storage. 

Sausages . — Many epidemics of poisoning have 
occurred from infected sausages. This can be 
readily understood, since the process of mincing 
which the meat undergoes renders it specially 
liable to contamination. Moreover, in sausages 
it is easy for unwholesome meat to be used with 
little possibility of detection. The fact that 
sausages are made with raw or only partly 
cooked meat, and that they are frequently 
eaten merely smoked, with little or no cooking, 
further adds to the risk. 

The types of illness are similar to those 
described above, but in the sausage poisoning 
associated with the BaciUus hotulinus {see 
Botulism), vomiting, diarrhoea, and abdominal 
pain are frequently absent, the symptoms in 
such cases being almost entirely of the para- 
lytic type 

Tinned meat may be contaminated by 
poisonous bacteria before tinning, and though 
the process of canning may, by the heat ap- 
plied, kill the organisms, the toxins may not be 
destroyed, and will give rise to s^Tuptoms of 
poisoning when the food is eaten. 

Fish . — ^Numerous epidemics of food poisoning 
have been due to the eating of fish contaminated 
with bacteria of the types already described, 
and the resulting symptoms have been similar 
in character. It should be emphasised that 
the cooking of fish may not entirely deeteoy 
any toxins that are present. 

Shellfish are frequently grown in wihiSli 
polluted by sewage. Epidemics have ihnnm' 
caused by mussels, oysters, lobst^fvCraiNP, 
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^Usually the fish appeared to be perfectly fresh, 
il^th no objectionable taste or smell. 

Tinmd fishy like tinned meat, may give rise 
to poisoning from infection with bacteria be- 
fore canning. It is important to remember 
that tinned fish, even if wholesome at the time 
the tins are opened, is then very liable to 
bacterial contamination. It should never be 
kept after the day of opening. 

VegeMhUs and fruit, if (‘ontaminated by the 
bacteria described, may cause outbreaks of food 
poisoning. Since, however, the bacteria find 
vegetables an unsuitable medium for grow'th, 
such outbreaks are uncommon. 

Milk. — If milk is infected with the organisms 
in question, all that is necessary to their growth 
is a suitable temperaturci ; if this is j)re8ent, 
the milk sj)eedily becom(^s a dangerous article 
of food. Cases of j^wisoning by milk are there- 
fore of much (jommoner occurrence in warm 
weather. 

Complications and sequela. — An attack 
of bacterial food poisoning may be eojn]»lieated 
by the development of a s])ecific disease, such 
as enteric or j)araty])h()id fever, owing to the 
living organisms of this disease being also 
present in the contaminated food. 

After an attack of bacterial food ]>oisoning 
there is sometimes left a lat(‘nt ba(;t(;rial intes- 
tinal infection, so that the jwtient, in addition 
to being a carrier of disease, is liable to rc'curring 
attacks of enteritis from slight causes. 

Course and prognosis. — In mild teases the 
symptoms clear up in a few days and the 
patient is completely restored to health. When 
there is an infection with livitiff jjathogenic 
organisms the illness may run a course sinular 
to that of tyj)hoid fever. Severe cases may 
present symptoms so acute as to rcsembh* true 
cholera, and in these the ])rognosis is grave. 

Diagnosis. — This is usually clear, from the 
sudden onset of typical symptoms not long 
after the taking of contaminated food. It 
cannot be too strongly emphasized that the 
symptoms of bacterial food poisoning are almost 
identical with those of poisoning by arsenic or 
antimony or other chemical irritant poison. 
An analysis of the vomit, faeces, and urine for 
arsenic and irritant chemical poisons will render 
the diagnosis clear. 

Traatmsnt. — The importance of prophy- 
laxis has already been indicated ; the greatest 
care should be taken to avoid articles of ipod 
that are likely, to be contaminated, and Uie 
thorough coolang of food whereby any living 
bacteria present are destroyed is a great safe- 


guard. After cooking, rigid care should be 
taken in the storage of food. 

(reneral treatment . — Rest in bed is essential. 
The diet should consist of liquids such as water, 
albumen water, chicken broth, and whey. Milk 
is often best avoided, but peptonized or citrated 
milk (2 gr. of citrate of soda to the ounce of 
milk), diluted with an equal quantity of water, 
may be given. The feeds should consist of 
3 or 4 oz. of licjuid every two hours ; one or 
two teaspoonfuls of brandy may be added with 
advantage. Hot apjJications to the abdomen 
are advisable. When there is much pain, or 
diarrhoea without collapse, the hypodermic 
injection of morphine is advisable. Colonic 
irrigations with 2 ])int.s of normal saline are of 
value in easels with diarrhoea and slight collajisc. 
If choleraic. symi)toms and S(‘vere collaj)se are 
]we.seiit, normal or hype!i:onic saline should 
be given subcutaneously or intravenously. A 
mixture of bismuth and soda with hydrocyanic 
acid is valuable in relieving the gastric irrita- 
tion ; to control the diarrlitea, bismuth sali- 
cylate in 10- or 15-gr. doses is useful. As the 
symptoms subside the dietary is gradually 
increas(*d. 

The tn‘.atment of food poisoning should be 
accompanied by ])eriodical bacteriological in- 
vestigations of tl)c stools. A ease cannot be 
regarded as cured until three successive bac- 
teriologi(^al examinations, made at intervals of 
two or three days, have given negative results. 

W. 11. WiLLCOX. 

P0I80N8, 8 ALE OF [sec Poisons and 
Poisoning). 

POLIOENCEPHALITIS. -This term is 
usually restricted to inflammatory lesions of 
tlie grey niatter of the brain-stem involving the 
nuclei of one or more of tlie cranial nerves. 
Two forms are described, polioencejjhaliti.s in- 
ferior being limited to the grey matter of the 
medulla and ]>ons, and polioencephalitis su- 
j>erior affecting that of tlie midbrain. Polio- 
encephalitis is, however, usually only part of a 
more (ixtemsive disease of the nervous system. 
The bulbar nuclei, and less frequently the 
mesemcephalic, are often involved in acute 
jioliomyelitis, in acute encephalitis, and in 
pyeemic conditions, while inflammatory lesions 
in the grey matter of the midbrain are the 
most characteristic features of encephalitis 
lethargica (q.v.). 

One form, known as acute hBmorrfaa^c 
superior polioencepbalitit, deserves special 
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mention. It is an acute Haemorrhagic affection 
with little evidence of inflammation, which is 
more or less limited to the walls of the third 
ventricle and the grey matter around the 
aqueduct of Sylvius, but the lesions may 
extend to the floor of the fourth ventricle. It 
is most commonly associated with chronic 
alcoholism, but may be due to food poisoning 
(botulism), or to poisoning by sulphurous acid 
gas, and it occurs in the course of infectious 
diseases, as influenza. The onset is acute, Avith 
headache, vesrtigo, vomiting, increasing stupor 
or agitation, and paralysis of some or all of the 
ocular muscles, particularly of those supplied 
by the third nerves. Paralysis, alterations in 
the reflexes, or sensory disturbances in the 
limbs are rare, but tremor or ataxia is com- 
mon. In both its pathology and symptoms 
it resembles lethargic encej)halitis, but it does 
not occur in epidemic form and it is almost 
always fatal. Treatment has no effect on its 
course. Goudon Holmes. 

POLIOMYELITIS, ACUTE. Etiology.— 

Acute poliomyelitis has been observed on every 
continent, but appears to [)revail in an epidemic 
form more frequ(?ntly and severely in North 
America and Scandinavia than in other 
countries. 

The great majority of cases occur in children 
under 5 years of age, and susceptibility to the 
disease diminishes progressively and somewhat 
rapidly to the end of the fourth decade, after 
which its incidence is extremely rare. The two 
sexes are equally affected in childhood. The 
seasonal incidence is related to the summer 
months ; in this country the majority of acute 
cases are seen between June and October, when 
epidemics are liable to prevail. No other 
etiological factors are of im|)ortance ; the 
disease attacks robust and healthy as fre- 
quently as delicate children. 

Pathogenesis. -For many years it has been 
recognized that acute poliomyelitis was an 
infective disease and belonged to the category 
of the acute sj>ecific fevers, but it was not 
until 1909 that experimental inoculations of 
monkeys from the spinal cords of fatal cases of 
poliomyelitis were successfully made. In these 
animals a disease similar to that which affects 
the human race can be produced by inocula- 
tions into the brain, the peritoneal cavity, or the 
general circulation. The responsible virus can 
pass through the finest filters, and is resistant 
both to the action of glycerin and to consider- 
able degrees of cold. It may be found in the 


naso-pharjmgeal mucous membrane of patie ^^ ' 
and of persons who do not develop the diflSe 
but who have been in contact with its victiinB. 
The exact method of transmission is stfll 
obscure, but everything points to the guilt of 
“ carriers ” rather than of patients. The serum 
of patients and of monkeys who have survived 
an attack contains' neutralizing principlecrwhich 
confer immunity to second attacks, and it can 
neutralize emulsions containing the active 
virus when added to them. The injection of 
an immune serum into monkeys affords little 
protection against subsequent infection. 

In recent years Flexner and Noguchi have 
succeeded in cultivating a small globular organ- 
ism averaging 0*15-0 -3 of a micron in size. 
Monkeys have been successfully inoculated 
wflth subcultures, and typical poliomyelitis 
produced. 

Morbid anatomy.— Post-mortem examina- 
tion of an acute case reveals a hypersemia of the 
(‘.erebral and spinal meninges and a congested, 
sometimes haemorrhagic, condition of the grey 
matter. If the cord is cut across, the grey 
matter stands out prominently on account of 
its vascular engorgement. Microscopically, the 
v essels of the leptomeninges are congested and 
an excess of lymphocytic cells is seen in the 
tissues around them. This cellular infiltration 
is usually greater on the antero-lateral than on 
the posterior surface of the cord. The presence 
of a meningeal reaction is suggested during life 
by a fairly constant lymphocytosis of the 
cerebro-spinal fluid when withdrawn by lum- 
bar puncture during the acute stage of the 
illness. 

The white columns do not show great 
changes, although scattered patches of disease 
may be observed, and there is often some 
neuroglial proliferation and cellular infiltra- 
tion of the walls of vessels which penetrate 
them from the periphery of the cord ; the cells 
lie chiefly in the lymphatic space between the 
media and adventitia and in the meshes of the 
latter. The grey matter, especially the anterior 
horns of the spinal cord, is most severely 
affected. In this tissue the vessels of all 
sizes are infiltrated by cells, and capillary 
haemorrhages are by no means uncommon. 
In cases which have survived some days 
or weeks there is often evidence of throm- 
bosis with consequent softening of the tismtee. 
The grey matter itself is a& the site 
extensive cellular infiltration and of 
exudation. 

Wherever the inflammatory chm^jpes M IsA 
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jwked the nerVe'Cells suffer m corresponding 
degree ; this is the case not only in the anterior 
homs but in Clarice’s column and in the pos- 
terior horns. Some cells preserve a more or less 
healthy appearance, others have a ghost-like 
resemblance to their former selves, and large 
numbers may be lost in the inflammatory 
exudation. 

The spinal roots and posterior root ganglia 
often contain a certain amount of cellular 
inflltration, and the efferent fibres of the 
anterior roots, and sometimes those of the 
efferent cranial nerves, undergo secondary 
degeneration. 

When patients have died many months or 
years after an acute attack, fibrotic scars 
deforming the grey matter may be found, 
or fluid-containing cavities in places where 
destruction has been complete. Large poren- 
cephalous cavities of this origin have been 
observed in the cerebral heinisjiheres. 

The jmralysed muscles undergo a sim]il(^ 
atrophy, an increase of connective tis8u<i 
taking the place of the degenerated muscle- 
fibres. Sometimes there is an increase, too, of 
fat, which gives the muscle a bulk out of pro- 
portion to its functional activity. The muscle- 
spindles remain intact. 

The above description of changes in the 
spinal marrow is api^licable to the brains of 
those cases of polioencephalitis which arc due 
to the virus of poliomyelitis. It is in the more 
vascular grey matter of the encephalon that 
the most extensive inflammatory changes are 
found. It should be noted, how(;vcr, that even 
when the clinical symptoms of a case of polio- 
myelitis suggest a disease confined to the 
spinal cord, the vessels of the brain-stem and 
sometimes of the cerebral hemispheres usually 
show the characteristic perivascular cellular 
infiltration. Speaking generally, the post- 
mortem evidences of inflammation are much 
more widespread than the clinical jiicturc 
would lead one to expect. 

Symptomatolo^. Early stage. - Polio- 
myelitis is a specific fever with a somewhat 
abrupt onset, following an incubation period of 
seven to fourteen days and running a course 
which is rarely longer than one or two weeks. 
In some cases the disturbance of health is 
490 slight that the onset of paralysis in one or 
more limbs may appear without any obvious 
.warning. In other cases the initial symp- 
toms are so prominent that the presence of 
paralysis may escape notice until the fever has 
Mbsided and convalescence has begun. In 


what may be called a typical instance a child 
in the best of health rather suddenly suffers 
from restlessness, anorexia, and fever which 
may reach a temperature of 100-104® F. There 
may be initial convulsions with vomiting, and 
it is not very uncommon at this stage to find 
catarrh of the naso-pharynx or of the gastro- 
intestinal tract. The usual diagnosis of in- 
fluenza or a feverish chill is upset a day or two 
later by the supervention of paralysis in one or 
more limbs, with or without spontaneous pain, 
but nearly always accompanied by intense dis- 
comfort when any attempt is made to handle or 
manipulate a paralysed part. The paralysis 
may be widely distributed from the first, but it 
often begins in one or two limbs and spreads in 
the course of twenty-four or forty-eight hours 
to other parts of the body. At the end of a few 
days all constitutional disturbances pass off; 
the appetite is regained, the temperature 
descends to normal, and only the local results 
of the spinal inflammation remain manifest. 
At this stage a certain amount of pain in the 
affected limbs may still be present ; in some 
castes, especially the milder ones, pain persists 
for days and even weeks. By this time the 
amount of paralysis has become evident, but 
this is generally reduced in the course of the 
next two or three we(*ks, and those muscles 
which have been but little affected are rapidly 
restored to acftivity. There remain a number 
of muscles, varying in every case, which are 
paralysed for a period of many months, if not 
permanently. Those soon show evidence of 
atrophy and, on electrical examination, })resent 
the reaction of degeneration. All tendon- jerks 
in which the paralysed muscles are concerned 
disappear, and the presencrc or absence of super- 
ficial reflexes depends on the state of the 
muscles involved in them. If plantar responses 
are obtained they may be either flexor or ex- 
tensor in ty]:e. Cutaneous sensibility is rarely 
if ever affected, but muscles which are moder- 
ately paralysed arc usually tender on manipula- 
tion. If there has been any difficulty with 
mi<;turition or defascatiori in the acute stage of 
the disease it has now disappeared and the 
sphincters have regained their normal func- 
tions. Lumbar puncture during the first week 
of the patient’s illness generally finds the spinal 
fluid at high tension and often containing a 
small excess of lymphocytes. 

In more virulent examples of the disease all 
four limbs and the trunk muscles become 
-rapidly and completely paralysed, with the- 
result that the child depends on its diaphragm 



POLIOMYEUTIS, ACUTE 


and accessory muscles lor respiration. II this 
distressing condition is not rapidly ameliorated, 
an attack ol bronchitis is likely to bring about 
a latal termination. In other instances the 
paralysis is even more widespread and, by 
involvement ol all respiratory muscles, and 
perhaps ol those innervated by the bulb, kills 
the patient in the course of thirty-six to 
forty-eight hours. As some meningeal symp- 
toms may be present the diagnosis of polio- 
myelitis may not be considered in such in- 
stances, and the whole condition may be 
attributed to meningitis. 

Stage of repair. — During the stage of repair, 
which may be said to last from the end of the 
second or third week after the acute attack for 
a year or eighteen months, the amount of 
permanent muscular atrophy can be deter- 
mined. While some muscles remain shrunken 
and useless, others, after a period of paralysis 
and atroi)hy, become slowly restored to a 
condition which may approa(;h the normal. 
The effects of the muscular atrophy on the 
growth and development of the limbs also 
become apparent. The akin covering the 
peripheral parts of paralysed limbs tends to 
become c^old, purple and either unusually dry or 
persistently moist. Unless the utmost care is 
taken with the limbs, alterations in joints and 
contractures of muscles combine to produce 
serious deformities. Generally sjieaking, the 
bones become relatively shortened and some- 
what brittle, although in rare instances traction 
on the epiphysis may lead to the elongation of 
one or more of the long bones. At least 
a year must pass by before one can say with 
certainty which muscles are likely to recjover. 
Those which retain some faradic excitability 
may be de})cnded upon to recover more or 
less completely, while those which present 
the complete reaction of degeneration may 
after many months show a quickened re- 
sponse to the galvanic current and some 
return of faradic excitability, giving rise to 
the hope that a degree of functional activity 
may be restored. 

No statement of any importance can be 
made as to the incidence of the paralysis in 
various regions of the body, but the legs are 
more often affected than the arms, and the 
limbs than the trunk. The muscles which 
dorsiflex the ankle, the extensors of the knee 
and the extensors of the hip are more often 
affected than their antagonists, while in the 
upper limb the muscles concerned with move- 
ments at the shoulder and elbow suffer more 


often than the intrinsic muscles of the loro- 
arm and hand. Asymmetry is the mis, IHb 4 
may almost be considered a ohaiaoteiiatio 
feature of the disease. 

Permanent reiiilts.~-At the end of eighteen 
months or two years the patient who has 
received adequate care and treatment will have 
regained all the active muscular tissue which is 
possible, and his disability can only be modified 
by orthopeedic measures. On the other hand, 
cases which have been neglected daring the first 
year or two may later respond to more efheient 
treatment. 

Diagnosis. — In young patients a febrile 
illness associated with painful and more or leas 
inactive limbs may be the result of rickets, 
infantile scurvy, syphilitic epiphysitis, osteo- 
myelitis, or rheumatic fever, and in some cases 
the diagnosis from acute poliomyelitis may be 
difficult. An accurate conclusion can only be 
arrived at by detailed examination, including 
that of the reflexes. Symptoms suggesting 
meningitis, su(;h as rigidity of the spinal muscles 
and the presence of strabismus, may be mis- 
leading, but examination of the cerebro-spinal 
fluid will put an end to any doubt. The more 
gradual onset, the symmetrical distribution of 
the ]:)alsy in peripheral parts, and the presence 
of some sensory disturbance usually suffices to 
distinguish multiple peripheral neuritis from 
poliomyelitis, in spite of the fact that the former 
condition may sometimes fail to show any great 
disorder of sensibility. In adults the rare 
condition known as Landry's paralysis, with its 
gradual slow involvement of the musculature 
and little constitutional disturbance, has been 
mistaken for acute poliomyelitis. The diag- 
nosis between these two conditions is not 
always easy. 

Prognotia. — The mortality of poliomyelitis 
in the acute stage is not high, and in any parti- 
cular instance the prospects of recovery must 
depend upon whether the respiratory muscles 
are seriously affected. In other, wor^s, a 
fatality is the result, either of complete re- 
spiratory failure or of an acute pneumonic os 
bronchial infection, in a patient whose respha- 
tory musculature has been partially damage^ 
The prognosis in regard to the recovery of 
muscular power cannot be determined wi^ 
certainty until some months have elapsed^ 
then depends upon the presence os absma m 
atrophy and the response of the ateM# 
muscles to electrical stunnlation, duo eonriiip* v 
ation being given to the treatno^ 
been employed. 
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Treatment.-In the presence of an epidemic, 
avoidance of contact with patients suffering 
from the disease is the only prophylactic 
measure which can be recommended, and in 
view of the probability that healthy persons 
carry the infection, it cannot be regarded as 
a very adequate method of protection. If 
the possibility of poliomyelitis is suspected 
when a child develops a febrile disturban{‘c, 
it may be worth while administering hexa- 
mine by the mouth. The treatment of the 
acute stage is similar to that of other acute 
specific fevers. Severe pain may be relieved 
by salicylates, phenacetin, antii3yrin, or even 
by an injection of morphia. If retention of 
urine is present, catheterization may be neces- 
sary during the first few days. In the pres - 
ence of respiratory embarrassment inhalations 
of oxygen are indicated, and it may be nece.s- 
sary to carry out artificial respiration. 

As soon as the general condition of the 
patient permits, gentle jmssive movements 
of the paralysed parts should he jierformed 
several times in the twenty-four hours, and 
changes in the position of the limbs should be 
frequently made in order to avoid the develoj)- 
ment of contractures. Every method should 
be employed to encourage the jjatient to 
attempt voluntary movement of the aff<;cted 
muscles, and in the case of infants a certain 
amount of ingenuity must be exercised in order 
to attain this end. Paralysed parts must he 
kept warm with suitable woollen garments, 
and the circulation stimulated by massage at 
frequent intervals. 

The use of electrical current is of importance, 
but it must be remembered that no electrical 
treatment is of any value unless it stimulates 
muscles to contract. The galvanic current 
should be employed, the kathodic electrode 
being applied to the paralysed muscles. Care- 
ful attention must be given to the position of 
the limbs, having regard to the princijile that a 
paralysed muscle will not regain its activity if 
it is kept on the stretch. Various artificial 
instruments are used for this purpose ; the 
continuous abduction of the arm by some form 
of splint in order to relax a paralysed deltoid 
may be cited as an instance. In children with 
the lower limbs affected it is important to post- 
pone active locomotion until the muscles of 
the legs are sufl&ciently strong to prevent the 
development of abnormal positions and defor- 
mitieB. Light splints made of celluloid have 
been largely employed with the idea of allowing 
active movements and of preventing the adop- 


tion of unnatural postures. No general rule 
can be laid down with regard to orthopaedic 
measures, since every case must be carefully 
considered on its own merits. 

E. Farquhar Buzzard. 

POLIOMYELITIS, CHRONIC {see Mus- 
cular Atrophy, Progressive). 

POLITZERIZATION {see Ear, Examina- 
tion of). 

POLYCYSTIC DISEASE {see Kidney, 
Cysts of). 

POLYGRAPH {see Heart-beat, Abnor- 
malities of). 

POLYMYOSITIS HiEMORRHAQICA 

{see Myositis). 

POLYNEURITIS {see Multiple Neuritis). 

POLYORRHOMENITIS {syn. Polyserositis, 
Multiple Scrositis). — A multiple inflammation 
of the serous membranes, subacute or chronic 
in character, affecting the peritoneum, both 
pleura), and the pericardium, either simulta- 
neously or, more often, successively. As affect- 
ing more ])articu]arly the pericardium, the 
syndrome is described under Pericarditis. 

Etiology.- — The affection occurs both in 
childhood and in adult life, the sexes being 
affected about equally. Its exact nature is 
obscure and some cases are quite unexplained, 
but it is juobably an attenuated infective pro- 
cess which may be set up by various micro- 
organisms or their toxins. In a good many 
instances it is tuberculous in nature and asso- 
ciated with definite caseous changes, the dis- 
ease starting perhaps from the mediastinal 
glands or, in women, from the Fallopian tubes, 
but never involving the viscera. Sometimes it 
is rheumatic in origin and then usually begins 
by affecting the pericardium. Other patho- 
genic microbes — pneumococci, streptococci, etc. 
— may at times be the causal agents. Although 
it may last for several years, its tendency is 
slowly to progress, sometimes with subacute 
exacerbations. 

Pathology. — ^The affection leads to much 
fibrosis and contraction, and especially to thick- 
ening of the mediastinal tissues. The heart 
may be dilated, or smaller than usual, owing to 
the strangling action of the newly formed 
fibrous tissues which envelop it. Both pleurae 
are often affected, especially the right, and a 
sero-fibrinous effusion may form from time to 


612 



POMPHOLYX 


time, but eventually the two pleural layers 
become firmly adherent and greatly thickened. 
Owing to interference with the movements of 
the diaphragm the bases of the lungs tend to 
become collapsed. In the peritoneum, where 
the disease often begins, the most pronounced 
feature is perihepatitis, which gives rise to 
ascites. The hepatic veins may be narrowed 
and the liver is often enlarged, hard, and 
shows fibrous and congestive changes. The 
spleen also is often enlarged and shows peri- 
splenitis. 

Symptomatology. — Often the first obvious 
indication of disease in these patients is ascites, 
but sometimes the signs of adherent pericar- 
dium are pronounced, especially upward ex- 
tension of dullness. Later, they present the 
ordinary features of gradual heart failure, with 
cyanosis, distension of superficial veins, in- 
creasing dysjmoea and orthopnoea, and con- 
gestion of the pulmonary bases. Albumin is 
often present in the urine, and perhaps chronic- 
interstitial nephritis is a predisposing factor 
in some of the cases in which the disease begins 
in the peritoneum. 

Treatment can onlybe symptomatic. Ascites 
often requires repeated tapping, and less fre- 
quently a pleural effusion calls for paracentesis. 
Heart tonics, especially digitalis, are valuable 
for maintaining the vigour of the circulation. 
In tuberculous cases death is often due to 
tuberculous meningitis. j 

POLYPUS (see Nasal Polypus ; Uterus, 
Polypi of; Kectum, New Growths of). 

POLYSEROSITIS (see Polyorrhomenitis). 

POLYURIA (see Urine, Variations in 
Amount of). 

POMPHOLYX (syn. Cheiropompholyx ; Dysi- 
drosis). — A vesicular eruption of the hands and 
feet which has a tendency to seasonal recur- 
rence. 

Etiology. — This disease is sometimes re- 
garded as a form of eczema, but its clinical 
appearance, course and pathology justify its 
classification as a distinct affection. The at- 
tack is usually associated with some occupation 
which leads to excessive sweating of the parts 
involved. Patients attacked with this com- 
plaint are often of nervous disposition or in 
indifferent general health. 

Pathology. — Those who regard the disease 
as an eczema maintain that the lesions are in- 
flammatory. An older view, that the vesicles 


are primarily non-inflammatory and due to an 
accumulation of sweat in the epidermis, has 
received support from some observations 
of Nestorowsky, who from ezaminatiDn of 
2,800 microscopical sections in six cases con- 
cluded that the vesicles are due to collections 
of sweat dammed back by swelling of the 
horny cells which border the mouths of the 
ducts. The swelling of the horny cells he 
regards as a result of the action of a toxic 
sweat. 

Symptomatology. — The outbreak of the 
eruption is often coincident with the sudden 
onset of hot weather. It is accompanied by 
burning, tingling and itching. The hands are 
usually more severely attacked than the feet, 
but occasionally the feet may suffer more, or 
the hands or the feet may be alone attacked. 
The eruption appears as deeply- seated vesicles 
along the interdigital spaces and in the palms, 
or on the sides and soles of the feet, and these 
earlier or smaller vesicles are well described 
as “ like boiled sago-grains embedded in the 
skin.” These slight eruptions are often called 
dysidrosis, and the term pompholyx, or cheiro- 
pompholyx, is generally used for more severe 
and extensive cases in which the vesicles en- 
large to buUse, and sometimes involve the whole 
hand or foot on palmar or plantar and dorsal 
surfaces. In such cases the vesicles may be so 
closely massed that they coalesce to form 
loculated bullae. The vesicles and bull® remain 
for several days without rupturinc and eventu- 
ally dry up, leaving the roofs of the bull® as 
brownish scales, which in course of time separ- 
ate and display the newly- formed red and 
tender epidermis. 

The bull® may, however, become secondarily 
infected, the contents turbid, and the skin at 
their base inflamed ; from this infection a 
secondary impetigo may spread to the arms 
and other parts. On subsidence of the erup- 
tion the patient may be free until the ne^t 
summer, or for several years, or there may be 
no subsequent attack, though a repetition is 
usual. 

Diagnosis. — The affections likely to be oon- 
f used with dysidrosis or pompholyx are SQabies, 
eczema and eczematoid ringworm. The Ijmita- 
tion to the hands and feet and the absence of 
the burrows of the acarus exclude scabies. In 
eczema the vesitsles are smaller, and set uptB 
a red swollen area ; itching is a promiiiiaiit 
feature, and the eruption does mt 
spontaneously, but may continue fe« 
years unless appropriately treated. 
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ringivorm of the hands and feet may closely 
umidate pompholyx. If the vesicular eruption 
ia locali]^ or patchy, with sharply-defined 
borders, ringworm should be suspected, and a 
search made for fungus in the scales by their 
examination in liquor potasssB under the 
microscope. 

Treatment. — The affected parts should be 
soaked for half an hour, several times daily, 
in a bath of hot boric-acid lotion. After the 
bath, lotio calaminse should be applied, or in 
severe cases a zinc ointment thickly spread on 
butter muslin and lightly bound on. The 
general health must be attended to. Lotio 
calaminsB may be used in hot weather to pre- 
vent fresh attacks. A general tonic is often 
of great service. jj. 0. Apamson. 

PONTINE HAEMORRHAGE (see Nervous 
System, Central, Local Lesions of). 

PONTINE TUMOURS {see Cerebral 
Tumour). 

P08TANAE8THETIC VOMITING {see 
Vomiting, Postan esthetic). 

POSTERIOR BASIC MENINGITIS {see 
Meningitis). 

POST-HEMIPLEGIC CHOREA (see Athe- 
tosis AND Tremor). 

POST-MORTEM EXAMINATIONS IN 
MEDICO-LEGAL CASES.— In non-judi- 
cial cases (e.g. bodies of persons who have 
^ed in hospital, etc.), and in cases likely to 
involve civil litigation,, no further authority for 
making a necropsy is required than the consent 
of the nearest relative or guardian ; it is always 
advisable to obtain this in writing. In criminal 
cases the authority is the summons of the 
Coroner (in England) or the warrant of the 
Sheriff (in Scotland). When there are any 
circumstances which necessitate inquiry by 
the Coroner or Piocurator-Fiscal, a medical 
man must not make a post-mortem examin- 
ation without the necessary written authority. 
If evidence of unnatural death is unexpectedly 
found during the course of a necropsy under- 
taken for purely professional reasons, the 
examiner must notify the authorities. In such 
oircumstances no fee will be recoverable, as the 
examination was not undertaken at the request 
of Coroner or Procurator-Fiscal. 

Before tiie exaimnation is begun, the body 
•hoold be identified by two or more competent 
witoetses. Whenever possible there should be 


personal identification, but where this cannot 
be done there must still be identification of the 
body as that of an '' unknown person found in a 
particular place at a specified time.” In either 
case the names, desi^ations and addresses of 
the persons identifying the body should be 
noted. 

Notes of everything found should be written 
down on the spot, and if two medical men are 
making the examination it is convenient for 
one to do the dissection and for the other to 
take notes. As their report will be based on 
these notes, both examiners should revise them 
when the dissection has been completed {see 
Medical Evidence and Reports on Medico- 
legal Cases). 

In every case the examination should be 
complete, since it may easily be suggested by 
counsel that a natural cause of death existed in 
an organ that was not examined. Unless a 
complete examination has been made the 
witness vill be unable to disprove the counsel’s 
suggestion. 

External examination. — This should have 
reference to— 

(a) Points which will assist in esiahlishwg 
iditntify in those cases in which the body has 
not been identified in the personal sense {see 
below). 

{h) The chlhing. Note should be made of 
the number, position, and size of stains of 
mud, blood, or other material. Any cuts in the 
(‘lothing should be examined to determine if 
they correspond to wounds present on the 
body. In the case of new-born children note 
should be taken of any clothing or wrappings 
present on the body. If a special examination 
is made of stains on clothing, a separate report 
should be given. 

(c) Appearances indicating the time of death 
and the position in which the body has been 
lying after death, e.g. rigor mortis, hypostasis, 
and putrefactive changes {see below). 

{d) Marks of violence and other signs indicating 
the cause of death. The most important of 
these are wounds and bruises, marks of ligature 
on the neck, bums and scalds, scorching of skin 
and marks of powder particles round gunshot 
woimds (not always present), foreign bodies in 
air-passages, fractures and dislocations, liga- 
turing of hands and feet, the presence of objects 
grasped in the hand and of mud, etc., beneath 
the finger-nails. Wounds should be accurately 
measured, their characters noted, and their 
situation described with reference to definite 
anatomical landmarks. The description of 
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bruises, burns, etc., should be correspondingly should be laid open and exatnined. GMt oait 
complete. {See Lightning and Eleotrio Dis- must he taken in probing the track of a wmindj 
CHARGES, Injuries and Deaths from.) The and no more force should be tuwd thaa ii 
vagina and rectum as well as the air-passages required to allow the piobe to slip along the 
should be examined for foreign bodie.s. track. 

Internal ezamination. — The cranial In cases of suspected wAsoningt a special 
cavity and the cavities of the thorax and procedure must be followed. Careful att^tkm 
abdomen are opened by the customary in- should be given to the whole of the alimentary 
cisions. Should a wound be present in the line tract from the mouth downward for evidence 
of the usual incision, the incision should be of staining, erosion, or inflammation, and any un- 
deviated so that after opening the body the usual odour (chloroform, hydrocyanic acid, etc.) 
wound can be examined in its whole course, detected on opening the abdomen should be 
In opening the skull the saw only should be noted. The stomach and intestines are separated 
used, as the chisel might fracture the bone or between double ligatures and removed. The 
lead to the extension of an existing fracture. stomach is then placed in a perfectly clean flat 
The attention given to a particular organ or dish, opened, and examined. The small and 
region will depend on the conditions found, but large intestine is treated similarly. The organs 
a systematic examination of all the organs is and their contents are then placed in perfectly 
nec/C'.8sary. Some authorities consider that a clean glass jars, having tight-fitting covers and 
better idea is obtained of the condition of the without any preservative being added, the 
intracranial venous channels if the cranial stomach in the first, the stomach contents in 
cavity is examined before the organs of the the second, and so on. In other jars are placed 
thorax and abdomen are removed and the the liver (or a portion of the organ), kidneys, 
cranial vessels drained by division of the large spleen, brain, and other organs removed, and 
veins. There is probably very little in the also the urine and a sample of blood. The jars 
claim, but the method should be adopted, as are then covered, sealed, labelled so that they 
it will prevent the point from being raised in can be identified, and stored in a lockfast place 
cross-examination. After the brain has been till they are handed over to the analyst. A 
removed and examined by sectioning, the dura note should be kept of the number of jars 
should be stripped from the bone and the and their contents, and a receipt obtained 
skull examined for fractures. At this stage for them when they are handed over. (For 
the finger may be slipped into the foramen further details, see Post-mortem Evidence, 
magnum in search of any dislocation of the under Poisons and Poisoning, p. 593.) It 
upper cervical vertebrae. should bo remembered that, except for cor- 

The organs of the thorax and abdomen should rosives and irritants, poisons may destroy life 
first be examined in situ, and then removed without leaving any naked-eye changes, 
and examined individually. Any blood, pus or IdentiEcatioii of tho dead. — If the body 
other fluid present in the cavities should be has not been identified in the personal sense, 
noted, and the amount measured. The exam- the points which require the attention of the 
ination of the organs is carried out in the usual examiners are the sex, height, hair, apparent 
post-mortem room fashion. In medico-legal age, congenital deforimties and birth-marks, 
examination, however, special attention should and injuries leaving permanent results, 
be given to certain points. The amount and Sex. — ^Difficulty will only arise (o) in cases of 

character of the stomach contents should hermaphroditism and pseudo-hermaphroditism 
always be noted, and also the amount of urine {see Hermaphroditism), (6) when the body is 
in the bladder. It is well, too, to test the much decomposed, and (c) when mutilated 
urine for the presmee of sugar, etc. The remains without sexual organs are .beii^g[ 
stomach, duodenum, etc., may be coloured by examined. Generally, the male is of strmig^ 
bile which readily permeates the tissues, or may build than the female, and the adult m al e if 
be discoloured from hypostasis, and care should broader at the shoulders than at the hipi^ 
be taken to differentiate such markings from adult female the reverse. But gcmeral build 1e 
signs of inflammation or putrefaction. The not always a safe means of d is t ingfushi u g ^ 
inner surface of the ribs should always be sexes, since there are masculine leuMto mAk 
examined for fractures, and the vertebral effeminate males*^ In females 
column for fractures and dislocations. The is usually confined to .the mcma 
trachea, larynx, oe.sophagus, rectum, and vagina males it frequently extendaon 



POST-MORTEM EXAMINATIONS IN MEDICO-LEGAL CASES 


in the latter, hair may be present also on the 
diest. In decomposed bodies the sexual 
organs should always be looked for, and it 
should be remember^ that the uterus is one of 
the last organs to putrefy. Male sex has been 
established from a portion of corpus cavemosum 
penis still attached to the ischium. If no 
sexual organs are found, attention should be 
given to the distribution of hair on the body, 
the character of the mammary glands, and the 
presence or absence of lincse albicantes from 
previous pregnancy. Help may be derived 
from the bones. The bones of the female are 
generally lighter than those of the male ; but 
the greatest assistance is obtainable when the 
pelvis is available for examination. As com- 
pared with the male pelvis, the female pelvis is 
shallower, the cavity more capacious, the bones 
smoother and less massive, the iliac crests 
spread farther apart, the sacrum is wider and 
flatter and the sacral promorlory less promi- 
nent, the arch of the pubes is wider, and the 
transverse, oblique and antero-posterior dia- 
meters of the pelvis are greater. In addition, 
the angle which the neck of the femur makes 
with the shaft is obtuse in the male and more 
nearly a right angle in the female. 

Height . — An accurate measurement of height 
can always be made when examining a 
complete body. When dealing with bones, a 
fair estimate may be made if the vertebral 
column, skull, and one leg are available. The 
bones are placed in their correct anatomical 
position, the height measured, and one and 
a half inches added in resjwct of the soft 
parts. 

Hair. — Colour, length and distribution should 
be noted, and also whether the hair has been 
dyed. Dyed hair loses its lustre, the colour is 
often not uniform, and the scalp frequently 
shows the effect of the dye. The colour of 
the hair on th<! head should be compared 
with that of the hair on oth(;r parts of the 
body. 

Age. — The estimation of age is not always 
easy in fresh bodies, but becomes more diffi- 
cult as decomposition advances. In the most 
favourable circumstances, only an approximate 
estimate can be given. In the young, general 
development, height, weight, eruption of teeth, 
centres of ossification, and the union of epiphy- 
sis to diaphysis in the long bones will assist. 
.It is in middle life that the greatest difficulty 
38 experienced. The presence of the wisdom 
teeth and union of the epiphysis to the shaft in 
idl the bones is evidence that adult life has 


been reached. At later life an estimate (subject 
to considerable error) may be made by con- 
sidering — 

(a) The angle between the neck of the femur 
and the shaft — obtuse in middle life and nearer 
a right angle in old age. 

(b) The angle between the horizontal and 
vertical rami of the lower jaw— nearly a right 
angle in middle life when the molar teeth ate 
present, and more obtuse in the edentate jaw 
of the aged. 

(c) The teeth — generally lost with advancing 
age, but may have been extracted. The num- 
ber and condition of the teeth is of import- 
ance in ordinary personal identification. 

(d) Degenerative changes— calcareous deposits 
in the costal, tracheal, and laryngeal cartilages, 
atheromatous (changes in the artcrifs, thinning 
of the bones of the skull from absorption, and 
the presence of the arcus senilis. 

Congenital deformities and birth-marks. — 
The importance of neevi, cleft palate, hare-lip, 
supernumerary digits, supplementary mammae, 
etc., in personal identification is apparent and 
need not b(‘- discussed. 

Injuries leaving permanent results.— Scars, 
tattoo marks, ununited or badly united frac- 
tures, an)j)utations, oj)erations on joints, etc., 
all fall under this heading. 

Scars are composed of fibrous tissue covered 
on the surface by a feur layers of epithelium. 
Where there has been no breacli of continuity 
of the true skin, c.g. superficial scratches, the 
scar may disa])pear. but where tlie true skin has 
been involved the scar is jjermanvvt and can 
only be removed by excision or other method, 
wuth the production of a new sear. 

Tattoo marhs may or may not be permanent. 
They are made by i)un(;turing the skin with 
needles dipped in colouring matter, the pigment 
being de])osited in the deepest layer of the 
epidermis or the sujjerficial layer of the true 
skin. J)i8api)earanc(i is more likely when the 
pigment is confined to the former situation. 
The black or blue colours are generally produced 
by gunpowder, Indian ink, charcoal, common 
ink, Prussian blue, and the red colours by 
vermilion or cochineal. The black colours are 
more permanent than the red, and marks 
produced by carbon in the true skin probably 
never disappear naturally. If a tattoo mark is 
suspected to have disappeared, the neighbouring 
lymphatic glands should be examined for pig-' 
ment. The artificial removal of marks will 
produce destruction of the true skin and lead 
to the formation of a scar. 
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Signs indicating the time o£ death, and 
the position in which the body has 
lain after death. — The most important are 
cooling of the body, rigor mortis, hypostases, 
contact flattening of muscles, and putrefac- 
tion. 

Cooling of the body. — After death there is a 
progressive fall of bodily temperature till 
equilibrium is reached between the tempera- 
ture of the body and that of the surrounding 
medium, the rate being proportional to the 
difference between the two. In the air, the 
body usually becomes cooled to the temperature 
of its surroundings in 12-24 hours. The initial 
is more rapid than the subsequent loss, and the 
average rate for each of the first twelve hours 
is 1® C. Cooling is delayed by acute p 5 Texial 
diseases, clothing, obesity, asphyxia, sudden 
death in health, and high temperature of the 
air. In water, cooling is more rapid than in 
air. In deaths from cholera and acute, rheu- 
matism the temperature has been observed to 
rise, owing probably to microbic action. 

Rigor mortis.— Death-stiffening, which sets 
in some hours after death, is almost invariably 
present, but may be overlooked in a particular 
ca.se from being small in amount or transient. 
It is due to the formation of myosin or muscle- 
clot from the muscle proteins, myosinogen and 
paramyosinogen. It appears more rapidly in 
the involuntary muscles, and the ventricles may 
be found hard within an hour of death. The 
usual order and average time of invasion of the 
voluntary muscles is— neck, jaw, and face, 
5-6 hours after death, definitely present in the 
upper part of the body in 10 hours, present all 
over the body in 12-18 hours ; it has generally 
disappeared in 36 hours. After death from 
enteric fever it has been reported present 
3J minutes aftt'r death ; in that case it dis- 
appeared in 15 minutes, and decomposition set 
in within an hour of death. On the other hand, 
it has boon known not to appear for 16 hours, 
and has been found present 21 days after death. 
Parts of the body lose the stiffening in the same 
order as they were affected. As a rule, the 
earlier rigor mortis comes on the sooner does it 
pass off, and the later its appearance the longer 
will it persist. The onset is hastened when the 
muscles have been in an exhausted condition 
before death, e.g. after great exertion, and in 
deaths from infectious and wasting diseases. 
In cases of poisoning by strychnine and other 
convulsant poisons the onset may be very rapid 
and (contrary to the usual rule) the duration 
long. The condition persists longer during 


cold weather than in a warm moist atmospliers. 
If a body already the subject of rigidity , it 
exposed to a temperature of 75® C., albumin- 
ates other than myosin are coagidated and 
a higher degree of rigidity, known as “ heat- 
stiffening, results. It is sometimes necessary 
to distinguish rigor mortis from .the stiff- 
ness due to fieezing. In the latter condition 
all the tissues, including the skin, are hard 
and rigid, and the joints give a crackling 
sound when forcibly flexed, whilst in death- 
stiffening the skin remains soft and un- 
affected. 

The terms “ cadaveric spasm ” and “ instanta- 
neous rigor ” are employed to designate the 
instantaneous stiffening of the body or part of 
the body in the position in which it was at the 
moment of death. When this occurs it allows 
definite conclusions to be drawn. Thus, a 
knife or other weapon found firmly grasped in 
the hand of a person with a fatal wound is 
conclusive evidence that the weapon was so 
grasped at the moment of death. 

Contact flattening. — This takes place in those 
parts of the body which lie in contact with any 
hard surface, and therefore gives an indication 
of the position the body has lain in after 
death. 

Hypostases or cadaveric lividity. — The dis- 
coloration of the tissues to which these names 
are given is due to the blood, while still fluid, 
gravitating into the capillaries and small vessels 
of the lower part of the body. Its situation on 
the body will therefore indicate the position in 
which the body has lain for some time after 
death. Hypostases are of constant occurrence, 
and may be found even after death from 
hflemorrhage. They are found in the internal 
organs as well as in the skin, and should not be 
confused in the former situation with signs of 
inflammation or other patholo^cal changes. 
They are not found on that portion of the skin 
which bears the weight of the body, the pressure 
preventing the blood from entering the capil- 
laries. The staining is usually well marked in 
8-12 hours after death, but may be observed as 
early as the fifth hour. There is at first a patchy 
distribution of lividity, giving a mottled appear- 
ance, but later on the smaller areas, coalesce. 
The patches do not project above the surface of 
the skin, and should be distinguished from 
bruises. If a bruise is incised, eztravasated 
blood will be found in the tissues, whilal 
incision of an hypostasis will s^w ne sool; 
extravasation and only slight oosng Isom htii 
cut mouths of the vessels. Never Ml; 
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yon have found a bruise unless you have 
verified it by incision. 

Putrefaotion. — The decomposition of dead 
bodies is due to the agency of micro-organisms, 
all of which require the presence of moisture 
and a suitable temperature. To some, oxygen 
is necessary (aerobic), others can do without 
oxygen (anaerobic). The disappearance of the 
body may also be assisted by flics, rats, fish, 
etc. The condition of a body some time after 
death will therefore depend on a wide variety 
of circumstances. As decomposition proceeds, 
gases of putrefaction are evolved and distend 
the tissues and the body cavities. Finally, the 
tissues and the cavities of the body burst open, 
the soft parts are changed into a pultaceous 
green mass, and the bones arc cxpos(d. This 
is the stage of colliquative jmtref action^ and is 
usually reached in this country in from two 
to five months. In bodies exposed to air the 
earliest signs of decomposition observed exter- 
nally are a brownish coloration of the suifaee 
veins and a greenish or bluish coloration of the 
skin, usually first observed in the right iliac 
region of the abdomen. Later, the eyeballs 
soften and then liquefy, the greenish coloiation 
extends over the body, bullae appear on the sur- 
face, the abdomen becomes distended with gas, 
maggots appear in the orbits, on the scrotum 
and other parts, the nails loosen and fall off, 
the face becomes swollen, bloated, and un- 
recognizable. In a body which has lain in 
water theie is first bleaching of the skin of 
the palms and soles, then swelling and dis- 
coloration of the skin over the face, neck, and 
sternum. Later, the swelling and discoloration 
extend to the shoulders, aims, abdomen, and 
legs. 

Since the process of putrefaction is influenced 
by so many circumstances, the date of death 
can be estimated only appioximately from the 
stage of decomposition. Some of the internal 
organs putrefy early, others late, and this 
gives some assistance. According to Casper, 
the order is as follows : 

Organs which putrefy early — 

Larynx and trachea, bright icd or 
greenish in S-6 days. 

Brains of infants, soft and pulpy in 4-5 
days or less. 

Stomach and intestines show signs in 
5 or 6 days. 

Spleen soon becomes soft and dark. 

Liver soon superficially discoloured, but 
firm for some weeks. 

RmiB of adulta firm for a week or two. 


Organs which putrefy later — 

Heait, distinguishable for months. 
Lungs, gas bubbles between pleuia and 
lungs often seen early, but no further 
decomposition even for months. 
Kidneys and bladder, oesophagus, pan- 
creas, diaphragm, blood-vessels, and 
uterus, approximately in the order 
stated. 

The chief circumstances influencing the onset 
and progress of putrefaction are - 

(a) Internal : Age, sex, condition of body, 
and kind of de^th. 

Children decompose more readily than adults. 
Though putrefaction proceeds rapidly in the 
bodies of women who have died from puerperal 
sepsis, sex per sc has no influence. Fat flabby 
bodies putrefy more quickly than those which 
are thin and emaciated. Putiefaction is rapid 
after death from asphyxia, and when death has 
been due to acute disease, particularly septic 
disease. Parts which have been mutilated or 
inflamed decompose rapidly. Putiefaction is 
inhibited when death has been due to poisoning 
by arsenic, antimony, carbolic acid, or chloride 
of zinc. In the case of arsenic and antimony 
the body may be preserved for several years. 

(h) External : Access of air, temperature, 
medium in which body is lying, moisture. 

Putrefaction is promoted by the presence of 
air and retarded by its absence. Other things 
being equal, decomposition will be quicker in 
a nude body than in one which is clothed, in a 
body buried in sandy soil than in one buried in 
clayey ground, in a body buried in a flimsy 
coffin than in ons sealed in a lead shell. Putre- 
faction goes on most rapidly between 70° and 
100° F., but will commence at any temperature 
above 50° F. The temperature of boiling w'ater 
sufficiently long maintained will sterilize animal 
tissues, whereas a temperature near the freezing 
point arrests bacterial action but does not 
sterilize. According to Casper, a body decom- 
j)oses in air twice as quickly as in water, and 
eight times as quickly as in the earth. Moisture 
is essential for microbic action, and the animal 
body possesses sufficient water for the process 
of putrefaction 

Saponification. — This change may occur 
in bodies which have been exposed to moisture, 
either from long submersion in w^ater or burial 
in damp soil, and has occasionally been seen 
even in a body shut up in a trunk. The fat and 
other soft tissues are changed into a soft, 
yellowish- white, waxy-looking substance called 
adipocere, which is a soap having ammoniaj 
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potassium, sodium, and calcium in varying 
proportions as the base, and oleic, stearic, 
butyric, or other fatty acid as the acid. 
It is not usual for the whole body to undergo 
the change; the breasts and buttocks appear 
to be specially susceptible. After submersion in 
water, traces of adipocere have been foimd in 
four or five weeks, but eight to twelve months 
are required for its development in damp soil. 

Mummification. — For this change a free 
circulation of warm dry air is necessary to 
remove the moisture present in the tissues. 
Putrefaction is thereby prevented, and the 
body, though shrivelled and black, preserves 
its anatomical characters. The condition occurs 
readily in warm countries with a dry sandy 
soil, and in this country has been met with in 
the bodies of infants concealed in places which 
allowed the necessary factors to come into play, 
e.g. behind kitchen grates. ^ Allison. 

POST-MORTEM WART (see Skin, Tuber- 
culosis of). 

P08T-PARTUM HAEMORRHAGE {see 
H.SMORRHAGE, PoST-PARTUM). 

POSTOPERATIVE SHOCK (see Shock 
AND Collapse). 

POTASSIUM BICHROMATE, POISON- 
ING BY (see Poisons and Poisoning). 

POTASSIUM CYANIDE, POISONING 

BY (see Poisons and Poisoning). 

POTT*S DISEASE (see Spinal Caries). 

PRECIPITIN TESTS (see Serological 
Diagnosis; Blood-stains, Examination 
of). 

PREGNANCY, EXTRA-UTERINE Ex- 

tra-uterine or ectopic gestation signifies the 
fertilization and embedding of an ovum in 
some site other than the uterus. Usually this 
site is the Fallopian tube, but a certain number 
of cases have been described in which the ovum 
has been fertilized and has developed in the 
ovary itself — ovarian gestation. Primary ab- 
dominal gestation in which the ovum has 
developed from the first in the peritoneal 
cavity has been described, but no case has as 
yet been completely proved. As will be shown 
later, the peritoneal cavity is often the site of 
a secondary gestation sac after rupture of the 
tube or escape of the ovum through the 
abdominal ostium. 

Etiology. — The causation of extra-uterine 


pregnancy is not fully understood, but in moit 
cases there can be no doubt that it is an looi* 
dental circumstance. The ovum normally is 
fertilized in the tube and begins to deymp 
there. By the time it passes through the 
narrow isthmic portion into the uterus it must 
have attained such a degree of development 
that it is covered with trophoblast and is able 
at once to embed itself in the uterine mucosa. 
It is not difficult to imagine that sometimes 
the ovum is so large that it cannot pass through 
the narrower portions of the tube. The older 
view that the condition is the result of inflam- 
matory changes in the tube — salpingitis — ^is 
untenable, as numbers of oases occur in which 
no such changes can be discovered. Kinks in 
the tube due to adhesions have been suggested 
as causes, but are unlikely ones, because ad- 
herent tubes are nearly always closed and con- 
sequently could not receive an ovum. Occa- 
sional diverticula of the tube occur, and some- 
times harbour a fertilized ovum, but they must 
be very rare. 

Anatomy of a pregnant Fallopiui tube. 

— The fertilized ovum does not remain in the 
lumen of the tube, but bores its way through 
the epithelial lining into the very scanty con- 
nective-tissue layer beneath. The ovum thus 
becomes embedded in the wall of the tube, just 
as under normal conditions it embeds itself in 
the uterine wall. By the time that the ovum 
is embedded, the opening by which it entered 
the tube- wall is smaller than itself, for its 
development has been continuing. Thus there 
must be a portion of the tubal mucous mem- 
brane raised up over the ovum, forming what 
is known as the capsularis. As the ovum bores 
its way into the muscle-coats of the tube, this 
capsularis may even consist partly of uns^ped 
muscle. The connective tissue beneath the 
epithelium is very small in amount, and fails 
to undergo a complete decidual reaction, keep- 
ing pace with the growth of the ovum as the 
uterine connective tissue does. The ovum 
must therefore bore its way progressively into 
the muscle-coats until the peritoneum is 
reached. This, the result of the eroding ac- 
tion of the trophoblast, constitutes the giwt 
danger of tubal gestation, for, together with 
the distension of the tube, it must eventuallj 
lead to rupture when the coats become 
ficiently ttoned. 

Morbid rondta ol t«bol , 

Both the ovum and the tube are mueted. 
first untoward result is 

ovum itself, into the wall cd the i 
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into its lumen. This heemorrhage is the result neously, the blood in the upper part of the 
of the erosion of blood-vessels by the action abdomen is rapidly absorbed, while that in the 
of the trophoblast, and its usual effect is to pelvis clots and forms a pelvic or a retro- 
convert the ovum into a tubal mole, by weld- uterine hsematocele. A pelvic baematocele 
ing all the chorionic villi into a solid mass by varies in size, and often reaches as high as the 
laminated bloodclot. The amniotic sac re- umbilicus ; it is accompanied by inflammatory 
mains intact and does not rupture, however c.hanges in the peritoneum and consequently 
great the hsemorrhage ; it can generally be by adhesions which fix all adjacent structures 
recognized in the mole. Although the forma- to it. By this means the omentum and the 
tion of a mole is common, it is not invariable, small intestine always become adherent to a 
especially in cases of rupture of the tube, haeniatocele. 

Haemorrhage into the wall of the tube ploughs Further development of the ovum after 
up the muscle-coats, and helps in its local tubal abortion or rupture. — As a rule, the 
destruction, while bleeding into the lumen in- ovum dies when it escapes from the tube, but 
creases the tension and therefore facilitates oc.(;asionally the escape is not complete, some 
rupture. part of the chorionic sac retaining its attach- 

The final morbid effects are tnhal rupture and inent to the tube- wall. This may suffice to 
tuhal abortion ; the latter is much more common keep the ovum alive whilst it is forming new 
than the former, but is not nearly so serious attachments outside the tube. It is essential 
or so likely to lead to fatal haeniorrhage. The in such a case that the amniotic sac should be 
mechanism of tubal rupture has already been intact ; if this is not so, death of the embryo 
described ; it is a combination of erosion of always occurs. WlH‘n tlie ovum continues to 
its wall with increased tension within its lumen, live, a secondary abdominal or secondary intra- 
the result of the growth of the ovum and of ligamentary gestation results ; abdominal when 
hsemorrhage. Tubal rupture gives rise to free the ovum escapes into the peritoneal cavity 
hsemorrhage because the sudd(‘n tearing of the either through the abdominal ostium or through 
w-all of the tube opens an artery of consider- a rujiture in the wall of the tube; intraliga- 
able size whose walls may be so damaged as inentary when the tube happens to rupture 
to be incapable of retraction and closure. In between tlu^ layers of the mesosalpinx. In 
tubal abortion the ovum is extruded, nearly either situation the ovum may continue to 
always in the form of a mole, through the develop until the fentus has reached full-time, 
abdominal ostium into the peritoneal cavity, or secondary haemorrhage may occur from acci- 
This can only happen when the ovum is devel- dental detachment of the jdaermta, with great 
oping in the wall of the tube somewhere near risks to the patient and death of the foetus, 
the fimbriated extremity. As the ovum eii- In secondary abdominal gestation peritoneal 
larges in such a case, the tube-walls are ex-> adhesions form around the foetal sac and fix 
panded, and the abdominal ostium is gradually all adjacent structures, while the placenta 
drawn towards the ovum and stretched oj)en. continues to develop ; it is usually situated at 
When at length the ostium reaches the widest the bottom of the pelvis and attached to the 
diameter of the ovum, the latter mechanically tube, broad ligament, lateral pelvic wall, rec- 
slips, or is squeezc.d out by contraction of the turn, etc. Secondary intraligamentary gesta- 
muscle-coats. The incident is always accom- tion is interesting because the gradual growth of 
panied by hsemorrhage, the blood accumulating the ovum oj)ens up the layers of the broad 
rather slowly and clotting in layers around the ligament, lifts up the peritoneum from the 
ovum and the fimbriated end of the tube, so pelvis, and may eventually strip it from the 
that the two are often welded together and abdominal wall to a variable height. Some- 
form what is known as a peritubal haimato- times it is possible to open the foetal sac 
cele. By far the larger number of tubal gesta- through the abdominal wall without opening 
tions end in this way, a peritubal heematocele the peritoneal cavity. 

being the usual condition found at operations. When at any period of its development a 
When hsemorrhage is severe, as in rupture of foetus dies in a secondary gestation sac, it may 
the tube, the blood is poured out into the become converted into a stony mass known as 
abdominal cavity and does not clot at once ; a lithopcsdion. It is produced by deposition 
its amount may be so great as to fill the abdo- of lime salts in the foetal membranes and on 
men and cause death before clotting has begun, the surface of the foetus. More rarely the whole 
S h o u l d, however, the hsemorrhage cease sponta- foetus is calcified and forms a homogeneous 
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mass. On the other hand, the sac may be- 
come infected and suppurate, the consequent 
abscess bursting into some viscus such as the 
bladder or intestine. In these circumstances 
the foetus may disintegrate, its bones being 
gradually discharged while the patient suffers 
from severe and usually fatal toxaemia. Death 
may also be due to lardaceous disease, the re- 
sult of prolonged suppuration. Now that 
extra-uterine gestation is usually recognized 
and dealt with by operative means, such re- 
sults have become very rare. 

Clinical remits and symptoms. — Rupture 
or abortion usually occurs at an early date. 
The duration of a tubal pregnancy rarely ex- 
ceeds six weeks, and is often much less ; con- 
sequently the symptoms of pregnancy are 
seldom very pronounced. The patient Jiiay 
have missed one menstrual period, and a week 
or two later is suddenly seized with acute ab- 
dominal pain, faintness, vomiting and collapse. 
In rare cases death occurs within a few hours, 
but more usually the patient gradually re- 
covers, and hsemorrhage from the uterus begins 
and continues for a variable period, not un- 
commonly for several weeks. A decidua always 
forms in the uterus in sympathy with the 
developing embryo, and its discharge, either as 
a complete cast or in shreds, explains the 
haemorrhage. The patient usually recovers be- 
cause intraperitoneal haemorrhage is slight in 
cases of tubal abortion, or ceases spontaneously 
in cases of tubal rupture. All cases, however, 
do not run so characteristic a course. Quite 
commonly there is no history of a missed 
period, abortion or rupture occurring before 
the ovum has reached more than three or four 
weeks’ development. Often, too, the events 
are not at all dramatic, the pain and faintness 
being so slight as to cause but momentary dis- 
comfort ; the true nature of the case is only 
discovered later when the patient complains 
merely of pelvic pain and prolonged but slight 
bleeding from the uterus. Such cases may 
easily be mistaken for an incomplete uterine 
abortion, especially if a period has been missed, 
or if the i)atient has regarded herself as preg- 
nant. 

When severe intraperitoneal hcBtnorrhage occurs, 
the patient complains of constant agonizing 
pain, and has a progressive rise in the pulse- 
rate and increasing pallor. Areas of dullness 
may be detected in the abdomen, but no pal- 
pable mass ; sometimes a fluid thrill can be 
elicited, and there is always great rigidity. 

When a considerable retro-uterine hcBmatoceie 


exists there are abdominal pain and rigidity, 
and a mass can be felt rising out of the pelvis 
more or less dull on percussion, according 
to the amount of intestine adherent in front 
of it. Rises of temperature due to blood ab- 
sorption occur. Per vaginam the uterus is 
usually central, raised up out of the pelvis and 
pushed against the symphysis pubis, whilst 
behind it through the posterior fornix is felt 
a mass of a curious boggy consistence, in- 
describable, but characteristic of clotted blood. 
The vaginal mucous membrane is freely mov- 
able over the mass. If a hsematocele becomes 
infected, the patient has severe toxic symptoms 
accompanied by high temperature, sweating, 
wasting and leucocytosis. 

When the case is one of peritubal hcBmatocde 
a mass can generally be felt reaching to the 
pelvic brim, and bimanually the uterus is felt 
pushed forwards and to one side, by a swelling 
having a hard or a boggy consistence. In all 
these cases there are usually no breast changes 
or other signs of pregnancy. 

If the embryo continues to develop after 
abortion or rupture, there are as a rule no par- 
ticular symptoms unless a secondary hsemor- 
rhage occurs or the foetus dies. Generally the 
patient considers herself pregnant, and the con- 
dition is not diagnosed until some discomfort 
causes her to consult a doctor, or, full time 
having arrived, no normal labour ensues. A 
full-time foetus usually dies, and a mock labour 
occurs owing to the discharge of the decidua 
from the uterus, accompanied by haemorrhage. 
Should the foetus die at any time during the 
gestation period, uterine haemorrhage appears, 
and may be followed by cessation of all symp- 
toms coincidently with the formation of a 
lithopaedion. On the other hand, the sac may 
become infected and all the signs of a severe 
toxaemia supervene. 

Diagnosis. — Cases with active intraperi- 
toneal haemorrhage are usually diagnosed easily. 
The sudden onset, the great abdominal paun, 
rigidity, increasing pallor, and gradually in- 
creasing pulse-rate make up a picture which 
can hardly be mistaken for any other lesion. 
If a period has been missed the diagnosis is 
more certain than when amenorriioea is not 
present. In many cases with a dramatic on- 
set, bleeding is small in amount, and conse- 
quently there is no progressive anssmia. A 
differential diagnosis may have to be made 
from acute appendicitis, aalpinff(H^plMliiii 
ruptured gastric ulcer, ruptured evofim ‘iegsl^’ 
torsion of the pedicle of an ovarian cyst, : 
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Irom intestinal, renal, or hepatic colic. The 
miseing of a period is a valuable diagnostic 
sign in such cases ; when it is not present the 
diagnosis is correspondingly difficult, and can- 
not always be made correctly. There are a 
few points to be remembered. In acute ap- 
pendicitis the pain is usually most acute at 
McBumey’s spot, whereas in intraperitoneal 
bleeding it is not localized ; in salpingo- 
oophoritis pain is usually bilateral ; in ruptured 
gastric ulcer it is more pronounced in the upper 
part of the abdomen. Pain is generalized in 
the lower part of the abdomen in rupture or 
torsion of an ovarian cyst. At the moment 
of rupture or abortion of a tubal gestation, 
and for some hours afterwards, there is no 
distinct pelvic mass, whereas in aalj)ingo- 
oophoritis there are bilateral masses, and in 
torsion of an ovarian cyst there may be quite 
a large tumour. In acute appendicitis no mass 
is felt as a rule, until the disease has lasted 
long enough for a localized abscess to form. 
Tubal gestation, ruptured gastric ulcer, and 
rupture or torsion of an ovarian ('yst, are accom- 
panied by shock, so that pallor may be common 
to all. In ruptured tubal gestation it increases 
rapidly, and the pulse-rate rises in frequcn(;y, 
if taken at ten-minute intervals. Aftc^r the 
initial shock in the other lesions the pallor 
passes off, and the pulse-rate falls for a time. 
Only tubal gestation is associated with amenor- 
rhoea, and is always accompanied by uterine 
bleeding sooner or later — ^usually very soon 
after the sudden onset of acute symptoms. 
In colic of various kinds there is, as a rule, 
localized pain whicih is intermittent and may 
be accompanied by vomiting, the pulse-rate 
being variable. Abdominal rigidity is un- 
usual, but symptoms of shock may be present 
in severe cases. As a rule, colic is not easily 
mistaken for an “ acute abdomen,” under which 
term extra-uterine gestation and its accidents 
must be included. 

When the primary acute synij)toms have 
passed off and blood has clotted in the pelvis, 
diagnosis is usually easier. The presence of a 
pelvic mass, which is not uterine, in a person 
who has missed a period, and who gives a 
history of acute pain and shock some days or 
weeks previously, can hardly point to any lesion 
other than a hsematocele. Unfortimately, 
amenorrhoea is not constant, and the acute 
symptoms may be of very short duration. A 
large retro-uterine hsematocele may have to 
bo disringuished from a tufisted ovarian cyst; 
I9i0 bistGiy may be important, uterine haemor- 


rhage may have a bearing on the diagnosis, 
and usually the consistence of the two swellings 
is different. The way in which a h»matocele 
pushes the uterus against the pubes is very 
characteristic, and rarely happens with an 
ovarian cyst. In the case of a small peritubal 
hsBmatocele there may be considerable diffi- 
culty in deciding whether the uterus is separate 
from the pelvic mass — it may be enveloped 
in the bloodclot. More commonly the small 
hsematocele has to be distinguished from an 
inflammatory mass due to salpingo-odphoritis. 
The latter is usually bilateral, the former 
always unilateral. The uterus is displaced in 
hsematocele, is usually central in salpingo- 
oophoritis. The boggy feel of a hsematocele 
contrasts with the hard inflammatory masses 
of salpingo-oophoritis ; and the vaginal mucous 
membrane is movable under a hsematocele, 
but may be fixed in the case of inflammatory 
masses. 

Treatment. — The treatment adopted de- 
pends on the clinical findings. In general, it 
may be said that most cases of tubal gestation 
require laparotomy, which gives very satisfac- 
tory results. If a tubal gestation can be diag- 
nosed before abortion or rupture has occurred 
‘ — a very uncommon occurrence — ^the affected 
tube should at once be removed, preserving 
the ovary. If abortion or rupture takes place 
immediate laparotomy is required, especially 
in the latter event, owing to the risk of severe 
or fatal intraperitoneal bleeding. As the sur- 
roundings of the patient are not always favour- 
able to an operation, the question of removing 
her to a hospital or a nursing home has always 
to be faced. In most cases this can be done, 
but there are other (;ases in which it would be 
highly dangerous. The deciding factor will be 
the patient’s general condition, and particularly 
the rate of the pulse. If the pulse-rate is not 
too rapid and is stationary, the inference will 
usually be that active bleeding has ceased. If 
the pulse-rate is steadily rising when counted at 
intervals of a few minutes, bleeding is still 
going on ; removal of the patient in these 
circumstances would be a most hazardous pro- 
ceeding, and the risk of an immediate opera- 
tion, whatever the surroundings, would be 
less. In such cases the principle must be to 
open the abdomen, draw out the affected tube, 
and remove it after clamping the infundibulo- 
pelvic ligament and the uterine end of the tube 
and mesosalpinx. Then as much blood and 
clot as possible must be scooped out of the 
abdomen with the hand and swabs, the clamped 


62a 



PREGNANCY, EXTRA-UTERINE PREGNANCY, MCHAR 


broad ligament ligatured and the abdomen 
closed. 

Subcutaneous saline infusion should be com- 
menced in both axillae before beginning the 
operation, and carried on until four or five 
pints have been infused. In a very severe 
case intravenous infusion should be resorted to, 
not more than three pints being run into the 
vein as a rule. 

The ansBsthctic chosen is a matter of im- 
portam^e, the best being gas and oxygen 
with novocain infiltration of the abdominal 
wall in three layers. Failing gas and oxygen, 
open ether anaesthesia, preceded by a hypo- 
dermic injection of morphia and atropine, 
answers very well. 

There is always a considerable, and some- 
times prolonged pyrexia after these operations. 

If active bleeding has (;cas(d, the operation 
is not so urgent, and arrangements can be 
made for placing the patient in the most favour- 
able surroundings. When a definite haemato- 
cele has formed, as a result of abortion or of 
tubal rupture, removal of the bleed mass and of 
the damaged tube by laparotomy is the best 
treatment, and saves a long jH'Tiod of invalidism. 
It must, however, be admitted that a number 
of such cases recover spontaneously, the blood- 
clot being slowly absorbed ; but the results 
cannot be regarded as satisfactory to the 
patient, for she has a long period of invalidism, 
and must be left with a large number of adhe- 
sions in the pelvis. 

In those cases in which the embryo continues 
to develop after rupture or abortion has oc- 
curred, it is clear that a satisfactory ter- 
mination cannot be looked for by expectant 
methods ; the foetus and placenta can only be 
removed by operation. With regard to the 
best time for operation, it may be sa'd that 
up to the sixth month immediate laparotomy 
should be undertaken. After that time, as 
is generally agreed, it is best to wait until 
at least a month after the foetus has died, be- 
cause of the danger of haemorrhage when the 
placenta is separated for removal ; this is 
always very severe, unless the maternal vessels 
can be ligatured beforehand. If the foetus has 
been dead some time, the placental circulation 
to a great extent ceases, and the risk is then 
not so great, although it remains considerable. 
Further, there is no justification for operating 
in the interests of the foetus, because extra- 
uterine foetuses are often malformed, and 
usually have a poor expectation of life. There 
are exceptions to .this rule, but they cannot be 


considered to weigli against the interests of 
mother. Within limits, the longer the tisie 
which is allowed to elapse alter the death of 
the foetus, the better is the outlook for ^e 
mother, provided that the sac has nOt in the 
meantime become infected. The operation 
includes opening the abdomen, opening the sac, 
removal of the foetus, and removal of the 
placenta when possible without undue risk. 
Whatever method is used the operation at this 
stage is highly dangerous. 

Thos. G. Stevens. 


PREQNANOY, FIBROIDS OOIMPLI- 
OATINQ {see Uterus, New Gbowiss of). 

PREQNANOY, INSANITY OF {see Puer- 
peral Insanities). 

PREGNANCY, OVARIAN OYSTS OOM- 
PLICATINQ {see Ovarian Cysts). 


PREGNANCY, MOLAR.— A mole is an 
ovum which has become destroyed by patho- 
logical changes affecting its coverings during 
the early months of gestation. It may occur 
both in uterine and extra-uterine pregnancies, 
and is sometimes called a false conception or 
missed abortion. 

Moles are of two kinds — Blood Moles and 
Vesicular Moles. 

1. A Blood Mole {syn. Cameous or Fleshy 
Mole) is due in some cases to traumatism, 
syphilis, or toxaemia. Abnormal activity of 
the trophoblast causes it to penetrate into the 
uterine wall and open up vessels so that haemor' 
rhage results and leads to partial or complete 
separation of the ovum. When the decidua is 
unhealthy it may undergo hyperplasia, and by 
enveloping the ovum cause haemorrhages be- 
tween the embryonic membranes and the 
decidua. If the mole is extruded from the 
uterus just after haemorrhage has occurred, it 
is termed an apoplectic ovum. 

Pathology. — The ovum becomes haemonhagic 
before formation of the placenta has tal^ 
place, and thus the chorio-decidual space be- 
comes filled with blood from the maternal 
vessels and the embryonic chorionic villi are 
destroyed. The haemorrhagic process takea 
place slowly and continuously, or is repeated 
at intervals and at variouB situatbna ,11 
ovum. The amnion, being more elas^ . 

escape destruction. The embryo ^es an^ 
comes absorbed or shrivelled; teaeee pi #1 
cord, having a oyatio appearaiutef ^ 
found. The anmiotie cavity fiieqmi% iltePt : : 
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irregularities of its surface due to the unequal 
distribution of the effused blood around it. If 
the iatradecidual hsBniorrhage is considerable, 
the ovum becomes detached from the uterine 
wall and abortion occurs, but if there is still 
aome vascular connexion the ovum may remain 
inert within the uterine cavity for weeks or 
months, during which the fluid portion of the 
blood is usually absorbed, leaving a firm mass 
which is seen to be laminated on section. On 
microscopic examination degenerated villi may 
be seen in the bloodclot. 

Clinical features. — The ])atient shows the 
signs of early pregnancy. When the ovum 
dies there are usually some symptoms of 
threatened abortion, such as pain, haemorrhage, 
or reddish-brown discharge. If these symp- 
toms cease and the ovum is not exi)elled, the 
uterus may remain at the same size and men- 
struation be in abeyance. The ovum may be 
cast off later as a missed abortion. 

TKe diagnosis is difficult, as the symptoms 
are indefinite ; only expulsion of the mole 
makes the condition certain. 

The treatment is that of threatened abor- 
tion. Leave the patient alone unless haemor- 
rhage continues or the discharge becomes 
offensive, when dilatation of the cervix and 
emptying of the uterus is advisable. 

2. Veticular Mole (f<yn. Hydatidiform Mole, 
Cystic Degeneration of the Chorion). — Cystic 
degeneration of the chorionic villi in the first 
half of pregnancy, resulting in the ovum being 
covered by masses of irregular-sized clusters 
of grape-like bodies. The degeneration may 
also occur in the placenta in the later months 
of pregnancy, and it has been found in extra- 
uterine pregnancy. It may affect only part of 
the ovum, and pregnancy may continue, but 
this is rare. Multiparss between the ages of 30 
and 40 are especially liable, and have been 
known to be affected in several pregnancies. 

The etiology is obscure, but the condition 
may be due to some morbid change in the 
decidua affecting the chorionic villi. That it 
is an embryonic disease is shown by the fact 
that in twin pregnancies only one ovum may 
be diseased. 

Pathology. — The stalks of the vesicles and 
the vesicles themselves, which are pale, trans- 
lucent, and contain thin fluid without mucin, 


are formed from the villi. There is irregular 
proliferation of both layers of the epithelium 
covering the villi, with degeneration and 
oedema of the stroma. The epithelium may 
penetrate the uterine wall and even perforate 
it unless the defensive round-celled infiltration 
keeps it in check. As a rule the embryo dies, 
becomes absorbed and mummified. Vesicular 
mole is sometimes associated with undue 
activity of the ovary and with lutein cysts. 

Clinical features. — If only part of the ovum 
is affected and pregnancy continues, there are 
no symptoms. If the disease is extensive, 
irregular heemorrhage occurs about the third 
or fourth month of pregnancy with enlarge- 
ment of the uterus out of jwoportion to the 
duration of pregnancy. This increase in size 
of the uterus is sonictimes rapid. 

There is a thin, watery, brown discharge, but 
severe pain is absent unless abortion takes 
l)lace. The 2)resence of vesicles in the discharge 
is 2)athognomonic. of the disease. Symptoms 
of toxfiBuiia and pain on pressure over the uterus 
may be added. Spontaneous abortion may 
0(‘(;ur about the fifth or sixth month. 

The diagnosis is uncctrtain unless vesicles are 
observed in the discharge. The general signs 
of pregnancy are present, but foetal parts or 
heart-sounds are not to be made out, unless in 
a twin pregnancy. Sometimes the mass can 
be felt within the cervical canal. If heemor- 
rhage is intermittent and the uterus unduly 
enlarged, the condition is difficult to diagnose 
from placenta i^reevia in some cases where the 
history is vague. Death may take place from 
haemorrhage, sepsis, or malignant degeneration 
of the uterine contents. 

Treatment. — If no diagnosis can be made, 
the patient must be closely observed, but 
nothing should be done until there is a clear 
indication. If the diagnosis is established, 
the uterus must be emptied immediately by 
dilating the cervix and removing the mole 
with the hand, taking care not to damage 
or perforate the uterine wall. A curette should 
not be used, as the uterine wall may already be 
invaded by the growth. Douche and pack if 
haemorrhage is troublesome. If haemorrhage 
recurs, explore the uterua and examine micros- 
copically the tissue removed. 

A. Louise McIlroy. 
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